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^ ' (Totto filMkiMlllio*.) 

Q Wituf the i tepw rired ed&iion of thur work was puMished, in 1&28, 

^ ftl «ftaiKleBf}eddu^die Writton Anchmetic, which forms the second 

^ and third parts should always be accompanied by the Mental Arith. 

^^^uetic embraced in the first part. Since that time it has, however, 

i been thought best to transpose such tables from the Mental to the 

^ Written Arithmetic, as to render the latter complete without the 

1^ former, in order to lessen the expense of the book to those who do 

.^ not wish to jt^j mtlitBi etitfanietici or who have studied some 

Nodier treatise ; and, thus prepared, it is now presented to the public. 

vC-'^No alteration has been made -freis the last edition in the arrange- 

.^^ ment of the rules, and the whole of the second part is presented, ae 

/^ belfore, on the inductive plan of Lacroix. The principles ere first 

L^ developed by the analyaia of familiar eJUutoples, and the method of 

'O applying these ptineiples to the solution of questions is then ez- 

^ pressed in {general terms, forming a Rttie, whicb is stiU farther iL 

^. uistrated by a ^nmt Taciety of practical questions. The analysis is 

/ Minted in email type, occupies but little space, and may be omitted— 

\;>^ 9!^ tkqti mho leiM to use rules without understanding thenu 

N. Addition and MuUipiioatioa, both involving the same principles, 

^e presented in connetion, and aleo Subtraction and ])ivLsion4 A 

lowie^d^ of decimals being necessary tp a ^ood underetaading of 

pur Federal currency and this knowledge being easify ac<inirea by 

such ae have learned the notation of whole numbers, decimals and 

f^oderal money are Introduced immediately after the first section on 

ejunple numbers. By acquainting the pupil thus early with dicimals, 

ke will be likely to underatend them better and to avail himself of 

i|i^ facilities they afford in the solution of qnestiens and the trans- 

^tfoB of business. 

I^edttction asandi^ and descending are errangod in parallel 
coluq^ and the answers to ihe .questions of onecoluma amibnnd 
ia the corresponding questions of the other. Componnd multipiiea- 
Hon and division ere arranged in the seme way, and only one 
^efaeral rale (br each is given, which was Uioug^ better than to 
pe^lei^/the pupil with a multiplicity of cases. 

Interest and 4iCher ealculations by the hundred M^ ntll treated 
dedimally, that method being most simple and -oe^ilei^nabjie to the 
notation of our curreincy. The nature and priaei|»les of j^rsporfion 
are fidlr deTeloped and themeched of applying them to the fliolntion 
of questions dearly «hewn. 

The wrltt#tt arithmefie of/rocitsas being, to jwimg fyopiK seine, 
vbat difieult to be nnderstoed, is deferred till they are mdde fa- 
miUar wMi the most important arithmetical operatjione perfonaed 
With whole n^iunbers and decimals. The natwe of «es<s wid psmers 
hits been non folly explained in ^e preesM ediHeo, and several 
mm diagnuae tetrodaeed f»^ their elucidation, lliraughout the 
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tecond part, it hat been our main object to familiame the pnpU 
with the fundamental principles of the science, believing that 
when theae are well understood, he will find no difficulty in appljring 
them to the particular cases which may occur. 

The third part is mostly practical, and composed of such tules 
and other matters as we conceived would be interesting and useftil 
to the student and the man of business. 
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SfiCTIOK I. 

NOTATION A:SD NUMERATION. 

70. An kidmdiiftl i^Aof ttHren a* % fltandsrd of conqM» 
ion, is eaBed uniif, & umt^ or one. 

71. J^^««»6«r is a collection of ttnit9> or ones. 

7% Numbers are formed in the foHowing manner; one 
and one more axe eaUed two, two and one, three, three and 
one, Jbur, fotur and one, Jiee, five and one, mse, six and one, 
seven, seven and one, eight, ei^t and one, nine, nme and 
€me, ten; and in this way we might go on to any extent, 
forming collections of units by the continual addition of (me^ 
and gwii^ to each cdOection a different name. But it id 
evident, that, if this comse were pursued, the names wouI4 
soon become so numerous that it would be utteihr impossible 
tarememb^ them. Hence has arisen a method of combin* 
ing a very few names^ so as to give an almost infinite variety 
of distinct expressions. These names, with a few excep- 
tions, are derived from the names of the nine first numbers, 
and from the names given to the collections of ten, a hun» 
dred, and a thouiana units. The nine first numbers, whose 
names are given above, are called unite, to distinguish them 
from the collections cftene, kimdreds, &c. The collections 
of tens are named ten, twenty, thirty, forty, fifty, sixty, sen^ 
enty, eighty, ninety.{e). The intermediate numbers are ex- 
pressed by joining the names of die units with the names of 
the tens. To expsess one ten and jhur units, we s^yfour^ 
teen, to expieas two tens v&dfiee units, we sav twenty-Jwe, 
andpthers in like manner. The collections or ten tens, or 
hundreds, axe expressed by placing before them the names 
of the units; as, one hundred, two hundred, and so on to ning 
hundred. The intermediate numbers are formed by joining 
to the hundreds the collections of tens and umts. To 
vq^tpM two hundred, four tens, and six units, we should 
1 
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Mj, two hmdr^ fifiy-tix. The collectioiifl of ten hundvedi 
ije called QwuKmdM^ which take their names from the collee- 
tions of units, tens and hundreds, as, one thouMOMd, two thov^ 
«afu2, — ten ikousand^ hoeniy Oiousand^ -— one hundred thotiH 
$and, Uoo htmdred ffu^utand^ &c« The collectioiis of ten hun- 
dred thousands are caHed tniUion»f the collections of ten 
hundred millions are called bUlienij and so on to trillions^ 
quadriUiofu, &c. and these are severallj distingaislied like 
the collections of thousands. The foregoing names, comhined 
according to the method above stiteC constitute the fpoken 
numeration, 

73. To save the trouble of writing large numbers in words, 
and to render computations more easy, characters, or symbols^ 
have been invented, by. which the wriUen expression of num- 
bers is very much abridged. The method of writing numbers 
in characters is called J^TotaHon, The two methods of nota* 
tion, which have been most extensively used, are the Roman 
and the Arabic* The Roman numerals are the seven follow«- 
ing letters of the alphabet, I, V, X, L, C, D, M, which are 
now seldom used, except in numbering chapters, sections, 
and the Hke. The Arabic characters are those in common 
use. They are the ten following : cipher, or zero, 1 one, 
i two, 8 three, 4 four, 5 five, 6 six, 7 seven, S eight, 9 nine. 
The above characters, taken one at a time, denote all the 
lumbers from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 3©, 
thirty 30, and so on to ninety, ^0; and the intermediate num- 
bers are expressed by writing the excesses of simple units in 
place of the cipher; thus for lourteen we wrile 14, for twenty- 
two, 22, &c.(13) Hence it will be seen that a figure in the 
second place denotes a number ten times greater than it does 
when standing alone, or in the first place. The first place at 
the right hand is therefore distinguished by the nanae of 
tmilU place, and the second place, which contains units of a 

*A compsu-ison of the t«ro - methods of notation is exhibited in the 
Mowing TABIiE. 




C 

ccc 
cccc 

:D orlo 
DCC 



1000^ 

1100:= 

1200= 
1300= 
1400= 
1500= 

2000= 



=DCCC6000= 
M)crcc!6000= 



=MorCIo' 
=MC 
=MCC 
=MCCC 

rMCCCC 

=MD 

= MM _ 

=l0D or V 



10000=xorCCIo3 
60000=Iopo 

100000=CCCtmd 

1000000 =:=M 

2000000==MM 

liB29=MDCCCXXIX 
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5^m^410lS4,232,Ca2i^3S^862,051,234,52 411, 243, 69a 

By this table it wiH be seen that any number, howevei^ 
large, after dinding it into periods, and knowing the names 
of the periods, can be read with the same case as one eonsist^ 
ing of three figures only; for the same names, (hundreds, 
tens, units,) are repeated in every period, and we have ovify 
to join to these, successively-, the names of the periods. The 
fm, or right hand period, is read, m hundred seventy-three 
— units, the second, twe hundred forty-three thousandth the 
the third, four hundred eleven mUlitms, and so on. 

76. The foregoing if according to the French numeration, which, on 
account of its siioplicity, is now generally adoptedl in EngHsfa book*. In 
the older Arithmetics, and in vjbte tm» firit sditions of this work, a period 
is made to consist of six figures, and these were subdivided into faatt' perl> 
ods, as in the following 

TABI«C III. 



Periods. 



Half per. 



Sextill. QniatilLQuadriB. Trill; Billions. Mititona. UBits^i 



v>%^s/ v^vw >-#v^/ v.^v%i/ v.^ys^ v.^v%/ s^v^l 
til. nn. th. ua. th. an.^ th. un. th. an. di. un. ext.cxnJ 



Figures. [532,123, 410.864, 232,012, 845362, 651,234, 625,411, 248.g78 



« These two methods agree for the nine first plhces; but beyond this, the 
places take diflbrent naiMB. Fite biUioBs> for rumple, m die foniMr 
method, is read five thousand mUliong in tha latter. The priacipfai of 
notation are, notwithstanding, the same in t>oth throughout — ^tne Hi ^^ ff wf^ ip^ 
consisting only in enunciatioit. 

EXAMPLES FOR PRACTICE. 

Write die following in figures: [ EnVioerate, or •vrite the fiAnr- 
Eiglit. Seventeen. Ninety-three. | ing in words: 

Three hundred sixty. Fiv« thou- 9 

iand four hundred and seven. Thir- 65 

ty thfl iwHi n d fifty nine. SevMi 1^8 

minions. Sixty-four Unions. One 2040 

Irandred nine quadrillions, one hun- 60736 

dred nine millions, one faumfa^ nine 123456 
ttwwand , one hmKlnd nad nine. 



TSdOin 

74851284 

187111055 

8900000000 

80000010010 

222000111002 



Ww^w^ 
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•li % Wlni it 

Z, How are die wui i b eri formed 
itmA itasaibd Ikpm eae lb ImV • 

4. |» the mtam- eooMe- pwMled 

, ft. Ftfow ivbet are tiitf muaei a- 1 
iMve'tea derWedl : 

e. NanM tiM eoHeetioni ef ten. 

7. How aie tlw iat^riMdiata 
Moaibere expKflMdl 

8. fixplaki dM aMtbod of oxp 
prauiiiie nmlaber above oaeiiiiBdiwd. 

9. What conathhitM tbe fpoken. 
tnaiieratioiii 

10. How ia the cxpnakn of 
■amJMra alundgedl 

11. WhatiftNotationl Howma- 
«fly mochoda awe tborel 

.12. What are the Roman mmierw 
ahl 
* 13. Are they in general u«et 

14. Name the Arabic chagracters. 

15. How are numbers above nine 
eKpressecl by themi 

IQ. What is the name given to 
the first place, or right haiKi ttgare 
ofanumWt 



17. WittCMtfaaMeoaapbMt '^ 

18. ' How wmU you write urn 



19. Whitiithel 

»i How maMT khsdi of voIm 



Upaa what dmt their 
vakoadapaadt 

A Wlmt an the keal 
ealbdl 

Bopaat Iho mmm of thi 



24. What IB seen by Ae frat N». 
■Mration t^tt^al ' ■ 
2^. .What 18 the mle fer roadi^ 



28. Howare large MmbaraHMM- 
times dividedl 

». What ia levnad Ihm iho 
seooodiablel 

28. What nanma art rtpaand m 
evary periodi 



What is ^ 

tween the Frendh and EwUshBO- 
thods of namerationt 

80. What is Nomaratiosl 

81. What if Arithmatiel 
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9BCTION II. 



SIMPLE NUMBERS. 

77. Numbers are called nmple, when their unite tre all of 
^ same kind, as nea, or dollars^ &c. 

1. ABDmoir. 

ANALYSIS. 

78. 1. How many cents are 8 cents and 4 eoatsl 

HiBre are two ooUectioas of cents, and it is proposed to find how latM 
a collection both these will make, if put together. The child may not be 
able to answer. the question at once; but havinff learned how to form 
numbers by the successive addition of unity, (2, 7^,) he will pei-ceive that 
he can get Uie answer correcdy, either fay adding a unit to 4 three 
times, or a unit to 8 fimr times, (7). to this viray he must |«oeee4, 
tiU» fay practice, the results arisiag nrom the addition of small nomheva 
are oommitted to OMsnory | aqd then he' will be aUa to.anairer tha.qjM*- 
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liMi whieh infobtt nwk ■iMiliiiiiUMMIfciUiiimwiiiMilj. Bat 
wwobon sre l»| p»^jwn ii pn i >| it wijO^bt, fuffuid jpnit oiiay«u«i|.|» nfrte 
tfiea down bovm jfampouag Vm adliiiob. 

S. A boy mem M wMnfai mka^ and 2t eeB»A»»irf»)»hw awmy 
Mat* didrk» m» lv.k«W. / 

Hera tbe fost muBlMP ■»■•## t^ of 8 tWMt wrf^g —jri^ nnrl ifcn ■dbwJ 
^iltflMMHiJaMtei «iflwriil«eadA4ii(ftwte.«(oM with the SiMitt 
of the o^her, their Mim l»ft«li|i^.<hiii ik&Xutm^i eae added i» itmS- 
|HMoflhee«hir^iilMr«a»u-i^ten& 33Hn lav MSiki teken tofetlMr, 
are 5 tene and 9 onili^ee 9$, twMKM if the nomber of tmU fben for te 
•Inik a*d elala: Thaaanbioik way of fpatftvaaag'thi above eperation if 

to write the atiwheni wmim-. am another, ep that ttiita 
M MHhh • ihriM Kartl aider onita, and teas under teaey ae-at tha 
aScenta. left hand. TW^b^ginat thebe«lDi»of iheri|^hBnd 

— aahioBy afed-add tfl^athev the* iigoMfl mthatodhoBA; 
Am. 60 centa. dia% ft and B m«9, aad write the 9 dvectly under the 

eelanaa* Ppocee(£ng to the column of teM» we mer^ S 
and 8 aro 5, and write the d diceedy andar i ilnr ooiuMB' of tana. Tiien 
.will the-fi taM ap&S-MuMMch atand in its proper i^bm in the aMirai^ 
naking 69. 

8. Ifaiaairlpifiiai^aBifeatlttfintday, 80theneit^ aiid88iheBeaM^ 
how far will he travel Sn. ike AvMdayat Ana. 88 rnilM. 

W» 4. A man bow^ a pair of horses for 216 dollan, a sleiah for 84 
doUars, and a harneai vat 08 dbUars ; what did thejr all cost himl^ 

Here We write down ^e numbers as before^ and be* 

tU^dolt^. gin with the right hand column — 8 and 4 are 7» ani 6 

84 dolls, are 18; but 18 are 1 ten aadS units; we therefore writs 

88 doiOr. Aer 3 under the column of units, and carry the 1 ten t« 

thfl'cohunn of tens, saying, 1 to 6 are 7, and 8 are 19, 

Am. 368do]]s. and 1 are 18. But 16 tens are 1 hundred and 6 tena; 

we therefore write the 6 under the column of tens, and 
carry the 1 into the column of hnndreds, saying, 1 to 2 are 3, which w« 
write down in the place of hundreds, aad the work is done. From what 
precedes, the scholar will he able to understand the foUowii^ flftfini^iffn 
and rule. 

SIMPLE ADDITION. 

so. simple Addition ia the wniing to|pet]Mr.of sereral flim* 
pie Dumbers into one wbple or total number, called the aum, 
or amount. 

81. Write the wmbenr to be added under one another, 
mlth units under units, tens under tens, and so on, and draw 
8 line below them. Begin at the bottom, and add up the 
figures in the right hand column :-p->if the sum be less than 
ten, write it below the line at the foot of the column ; if it 
be Atfi, ov an exaet number of tens, write a cipher, and earr; 
tbft tens to the next eplumn ; or if it be more than ten, and 
iNft anr exact number* of tens, write down the excess of tens, 
imd eany llie tens as abore. Proceed in the same way wA 



^ colnBiag ^i$mi ftwi d^wii; te, dhtty if iiig i i i li ct ih y» fh«t 
Ununittoifaivf ooein4er^«r^ j«it cqatl tDoiwwHtif Ate 
next iuglier order. 

PROOP. 

. 8S. Begin at the tup, and redDOfli eweh ^cohmia downward^ 
and if their amounls agree with tile fei atei", the operation li 
m^^poeed to hare been rigbtlf perfMm«d. 

NoTB.^-^o method ei peoiyiDg an aridmiiBtica] operatioa will deiDon* 
•Irate ths work to be cAireet; bat m w« ihonld not be likehrto eonuiSt 
flcron in both opegetiowy whidi ihould «aM% hUaJM»' oach other, tfb 
proof renders the^ carrectpeet of thf operatifQn highly proh«bla» 

auEsnoN s foE paAcncB. 



5. According to the censas ' 
•f 1830, Windier oentaibed 
t95e inbabtt«it9, MiddMwjT 
ft6S&) Moatt>elt^ dS08, a^ 
Burlington 3.111; how asavy 
inhabifante were tlMre in 
tfaoae Amr tewna? 
Oaeiqgtten* 

Si)&6 WindaoB. 

3&3& Middleburj. 

Sa08 Montpelier. 

ftl 11 Burlington. . 

»910 Total. 

^10 Proof. 

6k A BEMD ba» three fieldt, 
one cootaina Ift a:»rea^ ano>> 
ther 83 acres, and the other 
47 acres; how many acres are 
there in the whole r 

An|L83* 

7. A person killed an ox, 
the meat of which weighed 
Ml^ pomnds, the hide 106 
poQMs, and the tallow 9S 
ponnds; what did they all 
weigh? Ana. 839, 

8. How many dollars are 
t565 dollars, 7009 dollars, and 
796 dollars, when added toge- 
ther; Ana. 10370 doUs. 



9. In a certain town there 
are 8 schools, the number of 
schokrs in the first is 34, in 
'th<i second 83, in the third SS, 
in the fourth 36, in the fifth 
36, in the sixth 37, in the st- 
renth 40, and in the eighth 
38; bow many scholars in all 
the aehoefe? Ana. 981. 

10. S^- Isaac Newton was 
born in the year 1643, and 
wa»85 yiftars old when he di- 
ed; in what year did he die? 

Ans. ]75r7. 

til. I have 100 bushels of 
wheat, worth 135 dollars, ISO 
^ bushels ot rye, worth 90 d<^ 
lars, and 90 busheli of corn, 
worth 4S dollars; how manj 
. bnshels have 1, and what is it 
worth? Ans. 340 bnah. 

worth 360 dolk, 
13. A man killed 4 hc^, 
one weighed 371 pounds, one 
SlO^unds, one 473 pounds^ 
and the other 896 pounds; 
what did they all weigh? 

Ans. 1749 pounds. 

13. The difference between 
two numbers is 6, and the 
least number is 7 ; what if 
the greater? Ana.lt. 
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leMt number is 8575 ; what 
is the greater? Ans.. 4099; 

15. There are ttereelMifi 
of money 9 one eoirtams 64^1 
dollars, one 8994 dolhuns* ftnd 
the other 5749 dollars; how 
many dollars in the three 



hags? Ans. 904S5 dolls. ly 81, in Aognst tl, in Sep- 



16. According to the cen- 
sus of the Uoked States in 
1990, there were 9995053 firee 
White males, S866657 free 
white females, and 1776989 
persons of every other descrip- 
tion; what was the whole 
number of inhabitants at that 
time? Ans. 96S7999. 

^ )7. It is S8 miles from Bur^ 
lington toMontpelier, 47 from 
Montpelier to Woodstock, 



iJMT M'flmi Woodi^k ^ 
Wtodsor; %«>w far is it from 
Burlington to Windsor? - ' 
Ans. 99 milea 

19. How many days in a 
common year, there being in 
January 81 days, in February 
98, in March 31, in April 80, 
in May 8^, in June 80, in Jtf^ 



tember 80, in October 81, in 
Norember 80, and in Decem- 
ber 81 days? Ads,! 866. 

19. A person being asked 
his age. Said that he was 9 
years «ld when his youngest 
brother was born, that his bro- 
ther wtts 97 years old when 
his eldest son was bom, and 
that his son was 16 years old; 
what was the person's age? 
Ans. 59 years. 



90. 


21. . 


99. 


98. 


94. 


93913 


9494619 


8199785 


9876987 


89869184 


16493 


1934567 


914968 


7986698 


4096185!> 


91930 


7654391 


1541890 


4348434 


695646 


90418 


9119710 


40919 


9191919 


94865 



95. 9746+390+1001-f 99764-489I+6688c::=95067, Ans. 

96. d9548916-H896d9»f 1918t716=at68551964, Ans. 



3. XmLTIPLICATIOBr, 

ANALYSIS. 

83* We haTe leeii that AdlitiDB m an operation by whi(^ aeraral 
^Mimben are aaited into oDemua. Now it fireqoentiy bappem that the 
jrambera'to be added are all aoial,. in wbidi case toe operation may be 
abridged by a proocM called JDniltjvltcafton. 

1. If a book eoft 6 centi, wbat will 4 mich bodu eotti 



% 



jUSluni. Mnrachaff tneboolL^ mm toaMwerthe 

ft ouestioii by Addifiiaa, we sboold writ* ~ft 

5 aown 4 fiTes, and add tlieiii« as at dia left 4 

5 hand. By HoltiblkatioB we ahould pro- «— 

5 cee4 ae at tl^ riflit hand, thw, 4 times 6 AnkSOflU* 

' •*— are 20. JYow flbeee two operatiens differ 

Am. 20 c|f . only in Hat form of expremon; for we can arrite at th* 
ainomit of 4 timei 6 only by a mental procen umilar to dm 
flt Ihe left hand. Hence, in order to deriTe any advantage from the vm 
of M«hi]^fieadoa over that of Addltfoii. it is necessary that the sevonl 
reas^ arising from tb(? moltipfication ci ifaa numbers bekm ten, riMAii 
be periectly committed to memary. They nay be learned from die lUk 
tipucation table, page 19. (16) 

. 2. If 1 pound of raisina cost 9 cents, what will 7 pounds oosti 

84» S» There are 24 hodiv in a day; how many hours are there hi 9 
days'! 

Three days will evidently contain 
AdiUtion. thvee tines as tnany hoars as 1 day, Maki|AieaClaBi 
Jstday 24 hours, or 3 times 24 huurs; we may there- 24 hoan» 

. 4 -r- 24 hours, lore write down 24 thtee times, and 8 hMn» 

* 8 -"- 24 hours, add them tqgetber, as at the l^t hand, — 

— ■ , or we may write 24 with S, the nuro- Ans. 72 \ov §• 

Ana. 72 hours, ber of times h is to be repeated, under 

it, ae at the right hand, and say 8 times 4 are IS, (ihi 
mmm as 8iburs added together) which afe 1 ten and 2 units. We tMM- 
isfe write down the 2 un*ts in Ihe place of units, and reserriag the 1 IM 
to ^joined with the tens, we say, 8 times 2 teas are 6 tens, to which n* 
jadd the 1 ten reserved, making 7 tens. We therefore write 7 at the hik 
hand of die 2, in the place of tens, and we have 72 bour<i, the same ai hf 
Addition. In Multiplication the two nmnbers which produce the res ' 
M 24 and 8 in this example, are iSalled factors. The frictor which is 
peatad, as the 24, is caUed the muUipUcandi the number which db 
taw many times the mnhSipiUcand Is repeated, as the 3, is calfed the Mii^ 
HpU^p ud the result of tte operatioo* as the 72, is called the^rodtid. 

4. lliere are 820 rods in a mib; how many rods in 8 mSm t 

85. 0* A certain ordiard eoniifttof 28 rowi of trees, and in tieh wtm 
'^f% 28 trett; how many trees are there in the orchardi 

Here we find it hnpracdoabls to multiply by the whole 28 

Operation, at enoe; hot «r28 Is made up of 2tens and 8 units, we nagr 

.28 nepamtethes^Mdinrilililr Kit hy the units, and tfien by the 

28 ten»3 thus» #tMiei«aiw 86, vf which we writedown the 6 

-^ nnlto, and ressnringth^^tonsrWSsvrC times 2anl2,aad 

168 8, which was reserredr are 1^» which we write down, the 6 

52 in die place of tens, sad the 1 in the place of hundreds, and 

dms find diat 8 ofthe rows eontein 156 trees. Wenowpw 

Mr eeed to the 2, and say 2 times 8 are 12; die 2 by which we 
Muhifdy heiDg 2iens, H is vndmt diat die 12 are^ae mMr 
tow; hnt 12 tens are 1 hundred and 2 tana; we ^^^'^ J^^ »• > 
Older die pkce of tens, which u done by putting |t dh**^*^ "5«5 ^ 2« 
die multiplier, and reserve die 1 to be united wrth the hundreds. Vfm 
dieasay 2times2are4; bodidiese 2's being m die tens' phioea, dmif 
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prodoet 4 ii InmAreds, witliidiieli we miite ihe^ Iran^ed reaenred, 
hyf taandreds. The 6 being wrtttei tit the left hand of the 2 t«M, w« 
have 5 bondreds and 2 teas, or 520 lor the number of trees in 20 ranm. 
These being added to 166, the mnnber in 6 tows, we have 676 lor the 
mdber of trees in 26 rows, or in ^ whole orchard. 

86. 6. There are in a gendenum'a garden 8 rows of trees,and 5 traai 
in each row; how many trees are there in the wholel 

We will represent die 8 rows by 8 lines of I's, asd dM 

1, 1, 1, 1, 1, 6 trees in each row by 6 l*s in fach line. Here k is 

1, 1, 1, 1, 1, evident that the whole number of I's are as many tiMes 8 

1, 1, 1, 1, 1, as there are lines^ or 8 times 6s=15, and as many times 

8 as there are colunms, or 8 times 3sb15. This proves 

fliat 8 mnUiplied by 8 gives the same product as 3 multiplied by 6; and 

tfM Mme may be snown of any other two (actors. Hence either of the 

two iaetors may be made die mukifdicand, or the multiplier, and tfat pr>> 

duct will still be the same. We mav therefore prove multiplicatioB by 

c|ianging the places of the factors, and repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Simple Multiplication is the method (^ finding tib8 
amount of a given number by repeating it a proposed number 
of times. There must be two or more numbers given in oi^ 
der to perform the operation. The given numbers, spoken of 
together, are called faciora. Spoken of separately, the nwa* 
ber which is repeated, or malti]>Ued, is called the muUipUcandi 
the number by which the multiplicand is repeated, or multK 
plied, is called the multiplier ; and the number produced bj 
&e operation is called the product, 

RULE. 

88. Write the multiplier under the multiplicand, and draw 
a line below them. If the multiplier consist of a single figure 
onlv, begin at the right hand ana multiply each fi^re of the 
multiplicand by the multiplier, setting down the excesses and 
carrying the tens as in Aadition. (94) . If the multiplier oon«> 
^sts of two or more figures, begin at the right hand and mul^ 
tiplf all the figures of the multiplie^ud JMiccessively by eaA 
figure of the multiplier, rememberuii; to let the fiist figure of 
each mt>duet directly under tha %ure by which you are 
multiphring, and the sum of thesa several products wiU be 
the total product, or answer req[ttired.(86) 

PROOF. 
. 89. Make the former mukiplicaud the muttipUer, aadthe 
^ibmer multiplier the multipbcand, and praceed as before ; if 
% be ri|^y the produiit will be the tame aa the former. (88) 



T» InthedinttonofapfM 
ftBumg SOT men, each m&nl 
•hare was &S4 dollars ; what 
was the yalue of the price? 

584 dolls. 
30 7 men 



mamtM Mwrnmaumnu 



8738 
1068 



^ Ans. 110588doiUs. 

8. If a man earn 8 doDs. a 
week, how mach will he earn 
in a year, or 53 weeks? 

Ans. 156 dolU 

9, If a man thrash 9 hnsh- 



14. Ifamftn*kMMawbtl 
dollar a daj, what will hate 
amount of his income in 46 
years, allowing 865 dayi tt 
each year? Ans. 16435 dolliL 

16. A certain brigade co»> 
sists of 83 conipanieSy and 
each companr or86 soldiers; 
how many soldiers in the hri» 
gade? Ans. 3753. 

16. A man sold 743 tiio»- 
sand feet of boards at IS do^ 
lars a thousand ; what did 
they come to? 

Ana. 18856 doILk 

17. If a man spend 6 cents 
day, for cigars, how much 



ds of wheat a day, bow much * ^*y - ^o' cigars, how much 
HArill he thrash in fl9 days? I will he spend in a year of 865 
Ans. 361 bush. <iays? Ans. 8190 cts.s981.80. 



10. In a certain orchard 
tiiere are 37 rows of trees, 
and 15 trees in each row ; 
Im>w many trees are there? 

Ans. 405. 

11. If a person count 180 in 
a minute, how many will he 
Goant in an hour? 

Ans. 10600. 

13. A man had 2 farms, on 
one he raised 860 bushels of 
wheat, and on the other 5 
times as much ; bow ameh 
did he raise on both? 

Ans. 3160 bush. 

18. In dividing a certauin 
sum of monef among 852, 
each man received 17 dollars, 
what was the sum divided? . 
Ans. 5984 dolls. 



^_, Multiply 848829 by 4009. * 

34. Multiply 64+7001+108—88 by 18+8, 
36. 4»Xl5Xnxi2X100=4iow many ? 



18. If a man drink a ^a« 

of spirits 8 times a day, and 

each glass cost 6 cents, what 

will be the cost for a year? 

Ads. 6570 cts.= $65.70. • 

Y9. Says Tom to Dick, Ttm 
have 7 times 11 chesnuts,but 
I have 7 times as man v as you,' 
how many have I? Ans. 588. 

30. In a prize 47 men shared 
equally, and received 25 dol- 
lars each ; how large was the 
prize? Ans. 1175 doUs. 

31. What is the produet, 
808879 bjr twenty thousand 
five hiindred «flc three? 

AdiS 6883946187. 

22. What will be the eostfof 
924 tons of potash at 95 doll& 
&ton? Ans. 87780 dolls. 

Product, 8400950961 

Prod. 170040 

Ans. 1489400b 
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If we flraltiply 17 fay ^i we fiid 4bt «oit at 5 doUwni apiece^ 
mwi since 15 is 8 timet 6, the coit, at 15 doliart apiece, wiil 
17 manifestly be 3 times as maeb as fbe cost at 5 doUara aprece. 
9 If then we multiply the c^ at 9 dttUam hy Z^ the prodoct must 
— « he the eest at 16 ioUarsjapiece. 

89 A wimher (as 19) which is produced l^ the^multiplication 
8 <»f two, or more, other nilmbers» is called a composite nvmber* 
— The factors which jHrodufce a composite numb^ (flM 9 and 3) ^ 
lliig.9296 are caUed the component parts, 

1. To miiltip!y by 4 eomposiU number, 
B#ti^**Bfiicipiy fttit by oas confwaent part, and that prddnct by the 
r, HuifoeB, if there ba{niiralliaii.^WD} the last produa will berthe 



2. What is iSie weight ef 83 bom* i> SCtildpfy 2479) by 98, 
Mch w^binff 42 poundit Produet 8990& ' 

• «a 6X7 Aas. 8444 Bn. Ai iCiiIlipEy.8492 by 66. 

♦" Product 473972« 

fil« 9. What will 16 tons af bay: cost at fO doHars a toni 
It has been shown ^73) that eatb removal of a figure one place to- 
wards the left increases its value ten times. Hence to multiply by 10, we 
Mne only lo annex a cifrfier to te multiplisaad, because idl the signifi- 
cant fiffiire» are thereby removad one place to the left. In the psesent 
^Kunpw we add a cipher to 16, making 160 dollars for the answer. 

. 6. A certain .army is made v^ of 125 companies, consisting of 100 ipen 
each; how many men are there in the wholel 

Fw the reasons given under example 9, a number is mukiplled by f09 
by placing two ciphers on the right of it, fcr the first cipher muUipGes it 
l|^ iO, tjoa the second multiplicrthis product by 10, and thus makes it 10 
times 10, or 100 times greater ; and the same reasonmg may be extended 
tb 1 with any number of ciphers annexed. H«noa 

t, Td muUiph^ i)y 10, 100, 1000^ or 1 toiih any number of ciphers annexed, 

Rut<S« — ^Annex as manv ciphers to the multijplicand as there are ci» 
fllheiv hi die multiplier, and the niimher ^hs produced will be the product. 
nr. Multiply 3579 by 1600, I «. Maltipiy 789101 by 100900. 

PrcNi. 8979009. Prod. 78910100000. 



tt, 9. What IB die weight of S60 aa^'-ofangar, each weighing 809 

§1^7 Here 39^ maybe regarded as a compoeite naabera 

29 whoee component parta are 100 ana 8; hence t9 

I . 8 multiply by 300> we have only to' multiply by 8 and 

*« join two ciphers to the product; and as the operation 

An. 7500Q lbs. must always commence with the first significant fi^ 

!■«» when the mukipUeand is terminated by ciphers, the cipher in that 

J be omitted in mi:dtiplyii^ and be joined aSerwards to the prodnet* 

eooe 

8. WTicn there are ciphers on. ths ri^hi of one or both the factors s 

Evi.B.—Neglecthig' the cisheiyt malUp^ dm significant figures by ih$ 
fHieral rule, and place tm M lifhlof tfieprwbciaa aaayciphinrM 
I Mghelad ia bodi fiMiat% 
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10. MoltiiilT S300 far 2W. I U. Multiply 1880 bf97M0. 

Prod. 740000. | Prod. 780610000. 



d3. 12i Pacer haa 17che8iiitCf»aiid John tinM m muy ; 
Johnt 
110 Herawe auMx a ciaher to 17, fvUth MikiplMi it by M. 



17 If oaw we fubtract 17mMn thiajarodoet, we hamtlie 17 WM 
— times repeated, or multiplied by 0. 
Aas. 168 

18. Acertftia eomfieU oontains 228rowb, wlikh are 00 blOf le«g ; 
how many biHe are therel 

:S20OO Annexing two cidm to 298, moltiplice it 100| 

888 we tben anbtract 288 from this Dnidnet* vritkh 

■■ knvee 99 times 228; and in genera]. 

Ana. 22672 

4. When the mulHpUer is 9, 99, or any niunAer ^ nine*. 
lliTLS. — Annex as many ciphen to Ae multiplicand aa there.an ninoi 
in the multiplier, and from the aom Jnia produced, aubiract the multipli- 
cand, the remainder will be the anawer. 

14. Multiply 99 by 9. ( 16 Multiply 6478 by 009. . 



3. SVBTRACTlOJf. ' 

ANALYSIS. 

•4. 1. Aboyhavinf 18oenti,Ioat6ofdMm; howmanyhad heMi 
Here ia a collection of 18 eenta, and we wiah to know how auiny then 
will be after 6 centa are taken out. The moat natural way of doing thia, 
wooM be to begin with 18, and take ont one cent at a time tiH we ha^m 
taken centa ; thua, 1 from 18 leavea 17, 1 from 17 leavta 16, 1 from 16 
leaves 15, 1 from 16 leavea 14, 1 from 14 leavea 18, 1 from 18 kavea 12. 
We have now taken away 6 onea, or 6 centa, from 18, and have arrived, 
in the deacendinK series of numlMBrs, at 12 ; thus diaoovering that if 6 ba 
taken from 18, there will remain 12, or that 12 ia the diinrenee between 
6 and 18. Hence Subtraction ia die reverie of Addition. Wbaa flm 
nambers are amall, as in the preoediiw example, the operation may be 

girformed whoUjjr in the mind;(102) but if tliey ara large, the work ie 
cilitated by writing them down. 

•5. 2. A penon owed 76 doOara, of which he paid 48 dollan; how 
much remaina to be paidi 

Now to find the diflerence between 76aad 43, we 

Operation. write down die 76, caDmg it the minuend, or nme- 

From 76 minoend. her to be diminiahed, and write under it the 48^ 

Take 48 aobtrahcnd. callii^ it the niMrsAfiMl, wMi the neks under unite 

— and the tens aider tena, and draw a line below, aa 

82reaMUidar. at the left hand. A8 76iaiqadeepef 7tenaand 8 

— .. nmte,and4SQf 4teni end 8aBita,wetakete« 

76 prooC nniu of the kmcr from tha.6«iita of the upper U^ 

and find the reaaainder to be 2, which we write W^ 

iMrtfaeHneiniliephieeofuntta. Wethentake tha4 tent ef the lower 

fteoi the 7 tena of the upper line, end find the remainder te he 8, whMh 

«0epritebebwtheliMintheten^iplaee» end tei we lad f| |o be lie 

3 
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difference between 75 anJ 43. From an inspection of these examples, it 
witl be seen that Subtraction is, in effect, die separating of the minoeui 
inte two parts, one of which is the sobtrahend, and the other this remaindnr. 
Hence, to show the correctness of the operation, we have onI>[ to recom* . 
poee the imnuend fay addlBg together the aiJLbtrahend mid remainder'* 

M* 8. A person owed 727 dollars, of .which he paid 642 dollajn^ how 
■idch remaiyis nnpaidi 

Here we take 2 from 7, and write tlie difference, 5, 

727 dolls, below the line in the |^oe of units. We now proceed 

642 dolls, to the tens, but find we cannot take 4 tens from 2 tew. 

-^^ We may, however, separate 7 hundreds into two parts, 

Ana. 186 dolls, one of which shall be 6 hundred, and the other 1 hundred, 

or 10 tens, and diis 10 we can join with the 2, making 

12 tens. From the 12 we now subtract the 4, and write the remainder, 8, 

at th'e left hand of the 6, in the ten's place. Proceeding to the hundre<b, 

we must remember that 1 unit of the upper figure of this order has already 

been borrowed and disposed of; we must Uierefore call the 7 a 6, and 

then taking 6 from 6, there will remain I, which being written down v^ 

the place of hundreds, we find that 186 dollars remain unpaid. 

4. A boy having 12 chesnuts, gave away 7 of them; how many had ha 
iefti 
12 Here we cannot take 7 units from 2 units; we must there* 

7 £>re take the 1 tens 10 units, with the 2, makiqg 12 units; 

— then 7 firom 12 leaves 6 for the answer. 

5 Ana. 

97* 5. A man has debts duo him to the amount of 406 dollars, and Ka 
0weB 178 dollars; what is the balance in his favour? 

Here we cannot take 8 units from 6 units; we must therefore 

406 borrow 10 miits from the 400, denoted by the fi^[ure 4, which 

178 leaves 390. Now joininff the ten we borrowed with 6, we have 

~~ the minuend, 406, divided into two parts, which are 390 and 16. 

228 Taking 8 firam 16, the remainder is 8 ; and then we have 890, 

or 89 tens in the upper line, from whidk to take 170, or 17 tens. 

Thns the place of the cipher is occupied by a 9, ahd the significant fi^re I 

isdiminii^ed by 1, making it 3. We then say, 7- from 9 there remains 2^ 

which we write ip the place of tens, and proceeding' to the next place, say 

1 fitNU 8 there remains 2. Thus we ^d the balance to be 228 doUara. 

SIMPLE SUBTRACTION. 

98. Simple Sabtraction is the taking of one simple number 
from another, so as to find the difference between them. The 
greater of the given numbers is called the mtnuencf, the less 
tJie9u6iraAen<{,andthe difference between themthe remaindtr* 

RULE. 

99. Write the least number under the greater, with units 
under units, and tens under tens, and so on, and draw a line 
below. Beeinninc at the right hand, take each figure of tli« 
fUbtrahendTroni the figure standing over it in the minuend 
and write the remainders in their order b^low. If the figuM 



m. 
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the lower Ime be ereater than the %iire ftanding OTer.it, 




gives the same result, suppose 10 to be added to the uppex 
ngiire, and the next figure in the lower line to be increased 
by 1, with which proceed as before, and so on till die whole 
is finished. 

PROOF. 
100. Add together the remainder and the subtrahend, and 
if the work be right, their sum will equal the minuend. 

QUESTIONS FOR PRACTICE. 



6. In 1810, Montpelier con- 
tained 1877 inhabitants, and 
1820, 2308 inhabitants^ 



m 



what was the increase, and in 
what tiboae? 

1830 230B 

1810 1877 



Time 10 years 431 increase. 

7. Dr. Franklin died in 
1790, and was 84 years old, 
in what year was he bom ? 

Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took out 112 doUais; how 
much remamis i-n the bank ? 

Ans. 8Q88 dolls. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left? Ans. 47. 

10. Sir Isaac Newton was 
bom in the year 1^34^, and 
died in 1727; how old was he 
when he died.' Ans. 85 years. 

11. If you lend a neighbor 
765 doUsurs, and he pay you 
at onetime, 86 dollars, and at 
another 125 dollar8,how much 
kit&ldue? Ans. 554 dolls. 



12. What number is that 
which taken from 365, leaves 
159? Ans. 206. 

13. Supposing a man to 
have been bom in 1796, how 
old was he in 1828 ? 

Ans. 32 years. 

14. If a man hare 125 head 
of catile, how many will he 

I have after selling 8 oxen, 11 
cows, 9 steers and 13 heifers T 

Ans. 84. 

15. What number is that to 
which if yoQ add 643, it will 
become 1826? Ans. 1183. 

16. How many years fzom 
the ftight of Mahomet in 622, 
to the year 1828 .^^ Ans. 1206. 

17. America was discover* 
ed by Columbus in 14S^5 how 
many yean since ? 

18. If jrou lend 3646 dollan 
and receive in payment 2998 
dollars^ how much is still due? 

Ans. 648 dolls. 

19." A owed B $4850, ot 
which he paid at one time 
$200, at another, $475, at an- 
other $40» at another $1200, 



M I 
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and at another #196; what 
Mmains due } Ans. 2779 • 
fiO. The turn of two nuin- 
hen IB 64892, and tb« greater 
number k 46S34 : what is the 
tmallest number? 

Ans. 18656. 



21. Gunpowder was in- 
vented in the year 1930; then 
how long was this before the 
invention of printings which 
was in 1441? 

Ans. Ill jrean. 



22. 23. 24. 
From 3287625 5327467 7820004 
Take 2343756 2100438 2780009 



25. 

12345678 

4196289 



Rem. 943869 
Proof. 3287625 

26. 6485—4298^^192. 

27. 900000—1=899999. 



2g. 484-64-f93— la9»66. 
29. 2777-fll— 1898^890. 



4. DIVISION. 

"^ ANALTSISt 

101. 1. Dmde 24 spplei equally attong 6 boyt, how many wfli each 
vceivel 

The moot ■imple way of doing ibis would be, fint to eive eaeb boy 1 
apple, then each boy 1 apple more, and so on, till the whole were distrib- 
ated, and the number of I's, which eadi received, would denote hit share 
of the apples, which would in this caae be 4. Or as it would take 6 ap- 
ples to give each boy one, each boy's share wiU evidently contain as many 
apples as th^e are sixes in 24. Now this may be ascertained by sub- 
tracting 6 from 24, as many times as it can be done, and the number of 
subtractions will be the number of times 6 is contained in 24; thus, 24— 
6^18, IS— 6=12, 6— 12«6, and 6->6=0. Hare we find that by per- 
forming 4 subtractions of 6, the 24 is completely exhausted, which shows 
that 24 contains 6 just 4 times. Now as Subtraction is the reverse of 
Addition,'94) it ia evident that the addition of 4 sixes, (64-64-6+63=24) 
must recompoee the number, which we have separated by the snbtractioii 
of 4 sixes. But when the numbers to be added are all equal. Addition 
becomes Multiplication ,(88 > and 24 is llMrefors the product of 4 and 6, 
(4X6=^24). A number to be divided, and which is catted a div^dSend, is 
then to be redded as the product of two&etors, one of which, called tlM 
divisor, is given to find tne other, called the ffioHenij and the inquiry 
how many times one number is contained in anotner, as 6 in 24, is the 
same as how many times the one will ' make'the other, ae how many times 
6 will raftke 2i» and both 'must receive the same answer, viz. 4. Henes 
to prove Division, we . multiply the divisor and quotient together^ and if 
the work be right, die product will equal the dividend. 

X How many yanto of doth will 6S doHan boy, at 9 doUais a yardi 



103« l!lnitttdiBdSvtdndde«8iioceMMdlOO,iiartediiri^ 
m, tbe wbble operation may be perfonned at onoe io the aiind : but wbea 
•tthfcr of them le greater than tois, it will be found moet eoavenieBt le 
write down tlie numbers before performing tbe operation. 

$, IN ride 652 dollars equally between 2 men, bow many dollars wiQ 
eacii feaTel 

Here we cannot say at onee bow many times 2 is eon- 
2)562 tained m 662, we therefore write down tbe dividend, 562, 

and place tbe divisor, 2, at tbe left hand. We then pro- 

400 — 200 ceed to separate the dividend into such parts as nmy read- 
140 ^70 ii^ be divided bv 2. These ports we find to be 44W, 14^, 

12 6 and 12. Now 2 is eontained in 4, 2 times, and therefore 

-— * in 400, 200 times; 2 in 14, 7 times, and ip 140, 70 times, 

662^276 and 2 in 12, 6 times; and since these partial dividends, 

400-f-1404-12s562, the whole dividend, tbe partial qoo- 

tients, 2004-704^=276, the whole qnotient, or whole namber of tiroes 2 

ii contained io 662. But in practice we separate the dividend into parts 

n# faster than we (M-oceed in the division.' Having written down the divi- 

dend and divisor as before, we first seek how many 

Divis. Divid.Qoot. times 2 in 6, and find it to be completely contained 

2; 552 (276 in it onl^ 2 times. We therefore write 2 for tbe 

4 2 ^1^^^ figure of the qnotient, which, since tbe 5 is 

— 600, is evidently. 20((]f; bat we leave the place i^ 

15 562 tens and unite blank to receive those parts of thu 

14 proof, quotient which shall be found by dividiii|g the remain- 

• — ing part of the dividend. We now multiply the 

12 divisor 2, by the 2 in the Quotient, and write the 

12 product, 4, (400) under the 5 hundred in tbe divi- 

^^ . — dead. We have thus found that 400 contains 2* 

200 tiroes, and by subtracting 4 from 5, we find that there are 1 hundred^ 

5 tens, and 2 units, remaining to be divided. We next bring down the 5 

tdns of the dividend, ^ the side of the 1 hundred, making 15 tens, and 

find 2 in 15, 7 times. But as 15 are so many tens, the 7 musi be tens also, 

and must occupy, the place next below hwndreds in tbe quotient. We now 

mnltlply the divisor 1^ 7,^ and write the pro<luGt, 14, under the 16. Thus 

we find that 2 is contained in 15 tens 70 times, and subtracting 14 fi^ 

35, find that 1 ten remhiits, to which we bring dovm the 2 units of > the 

dividend, making 12, which contain/} 2, 6 times; which 6 we write in 

the unit's place of the quotient, and multiplying the divisor by it, find th« 

product to be 12. Thus have we compietelj- exhausted the dividend, and 

obtained 276 for the quotient as before. 

.103m 4. A. prize of 884fl^ dollars was shared equally among 16 mrn, 
how many dollars did each man receive 1 

We write down the numbers as before, and find 1« 

16)3349 209^Ans. in 82, 2 times,— -we write 2 in the quotient, multip^ 

32 the divisor by it, and place the product,- 82, under 

83, the part of the dividend used, and snbtractinjs, 

149 find the remainder to be 1, which is 1 hundred. To 
144 the 1 we bring down the 4 tens, making 14 tens; bit 
as this is less than the divisor, there can be no tens 

5 in the qnotient. We therefore put a cipher in thn 

ten's place in the qin^tient, and bring dowvn the 9 units of the dividend •• 
Urn 14 tens, making 149 imits, which ooataia 16 somewhat more thaa • 

3* 
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1$ SIM PW g»|f |UON. IM, W, |» 

4i¥iw>cby it, tlieppo4iiet ii 444» wl|iek» folmetad iiponi 149* Invw are* 
nainder of $, The di%isioii of tbM 6 dWbn may be deaotad by writiiip 
the 5 over 16, with a Uoe bf^eei^. aa ia the example. Eadi maa^ 
■hare then wiU be 29ddaM>.and54<9ffMM« of a doRar.(21) The 
division of any aamber by another may be deaoted fay writing the dm* 
dead orer the divieor, wtlh.a Una betweea» aad aa capreanon of that 
kind is called a VuUpftr Jl^actiuu 

104* 6. A oertain eorafield ooalaim 2886 hilb of com planted ia 
vows, which are 56 hiUs loai^, hat? aaingr rowa are tberel 

Here, as 56 is aot contained ia 26* it is neceeeary to take 

56)3688(46 three figures, or 268, for the first partial dividend: but 

224 there may be aotna dificulty in finding- how many times, the 

' divifor amy be had in it. It wiU« however, soon be sera by 

448 iaspectioBythatitcaanotbeleM fhan 4 times^ and by making 

448 trial of 4, we find that we cannot have a laraer nmnber 

•— ~ than that in the ten's iJace of the quotient, because the 

vemainder, 44, is leas taan 56, tha divisor. In multiplying 

the divisor by the quotient figure, if the product be greater than the part 

of the dividend used, the (niotiant fiaure b foo great; and in subtracting 

this product, if the remainder eaceed the diviaor, the quotient &nire is too 

muUl; and in each caae the operation must be repeated nntu ^ right 

figure befooad. 

SIMPLE DIVISION. 

DEFINITIONS. 

105. Simple Diyision is the method of finding how many 
timegone simple number is contained in another; or, of sepa« 
rating a simple nmnber into a proposed nvunber of equal 

§art8. The number which is to be divided, is called the 
ividend; the number by which the dividend is to be divid* 
edj is called the dwUor; and the number of timea the divisor 
is contained in the dividend, is called die quotient. If there 
be any thing left aftef performing the operation^ that excess 
Is called the remainder ^ and is always less than the divisory 
and of the same kind as the dividend. 

RULE. 

106. Write the divisor at the left hand of the dividend; 
find how many times it 19 contained in as many of the left 
hand figures of the dividend, as will contain it once, and nol 
more than nine times, and write the result for the highest 
figure of the quotient. Multiply the divisor by the <][uotient 
figure, and set the product under the part of the dividend 
tised, and subtract it therefrom. Bring down the next figure 
of the dividend to tbe right of the remainder, and divide this 
numbet as before; and so on till the whole is finished. 



m. 
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Note.— T^ll sifidr bringmir ^^<>^ % figtaniA tevMiftiiukr/U fo stiU isM 

than the divisor* place a cipher ill toe ouoUaotf and bring flows iiMiilhtr 
figure. [103] Should it still be too smftu,. write another cipher in te 
quotient, and bring down another figure* ami so on till the number ahaU 
contain the ditisor. 

PROOF. 



107. Miiltiply the divisor by the qaotient, (adding the 
mainder, if any) and, if it be right, me product will oe equal 
to the-diyidend. 

QUESTIONS FOR PRACTICE. 



6. If 30114 dollazs be di- 
vided equally among 63 men, 
how many dollars will each 
One receive? 

63)30114(478 dolls. An* 

491 
441 

504 
504 

7. If a man's income be 
1460 dollars a year, how much 
is that a day ? Ans. 4 dolls. 

8. A man dies leaving an 
estate of 7875 dollars to his 7 
sons, what is each son's share? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of com, 
how much was that per acre? 

Ans. 30 bush. 

10. A privateer of 175 men 
took a prize worth 20650 dol- 
lars, of which the owner of 
the privateer had one half, 
and the rest was divided e- 
qually among the men; what 
was each man's share? 

Ana. 59 dolls. 



11. What number must I 
multiply by 25, that the pro- 
duct may be 6^ .^ Ans. 25, 

12. If a certain number of 
men, by paying 33 dollars 
eachy paid 726 dollats, what 
was the number of n&en? 

Ans. ^. 

13. The polls in a certain 
town pay 750 dollars, and the 
number of polls is 375, what 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the ^veraee 
price of each? Ans. $220. 

15. An army of 97440 men 
was divided into 14 equal di- 
visions, how many men were 
there in each? . Ans. 6960. 

16. A ge]itleman,who owi^ 
ed 520 acies of land, pur- 
chased 376 acres more, and 
then divided the whole into 
eight equal farms; what was 
the size of each? 

Ans. 112 acres. 
' 17. A certain township 
contains 30000 acres, how 
many lots of 125 acres each 
does it contain? Ans. 240« 
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la Vemioiit eoi^iiM 947 
townshipf , and is divided into 
13 counties, what would be the 
average number of townships 
in each county ? Ans. 19. 

19. Vermont contains 5640- 
OOO acres of land, and in 1820 
contained 235000 inhabitants, 
what was the average quanti- 
ty of land to each person ? 

Ans. 24 acres. 

20. The distance of the 
moon from the earth is 240000 
miles, and the diameter^ or 



distance throaj^ the ear^, is 
8000 miles; how many diame- 
ters of the earth will be equal 
to the moon's distance from 
the earth? Ana. 30. 

21. Divide 17354 by 86. 

Quot. 201. Rem. 68. 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 

24. 29702-s-G=49gi&i Ans. 

25. a 7 y « o=39865f Ans. 



' ' CONTRACTIONS OF DIVISION. 

168. 1. Divide 867 doHara equally among 8 men, what will each 
iQoei\^ t 

Diria. S; 867 Divid. ?®r® ^® *^^ ^^ "«"*y *»™» ^ in 8, and ftndiiy 
.^^ It 2 times and 2 over, we write 2 under 8 for tks 

289 Qaot. ^' ?8"^ ^^ ^ quotient, and suppom the 2, whicb 
• ;„ 9« fi ♦.. J remaiM, to be joined to the 6, making 26. Then 

9 m Z8, 8 times, and 2 over. We write 8 for the next %ure df tlw 
ouotient, and place 2 before the 7, making 27, in which we find S, 9 times. 
We therefore place 9 m the unit's place of the quotient, and the work is 
done. Division performed m this manner, without writing down the wliole 
operauon, is called ^hort VkfUion, ® 

/. When the divisor is a svngU figure i 

Rule. — Perfonn the operation in the mind, according to the 
general rule, vrriting down only the quotient figures. 
2. Divide 78904, by 4. | a Divide 234567 by 9. 

Quot. 19726. I Quot. 26063. 

i09. 4. Divide 237 doUara into 42 equal shares; how many dollars 
will there be in eacbl 

If there were to be hot 7 shares, we chould di- 
vide by 7, and find the sliares to be IjJSSeach, with 
a remainder of 6 dollars ; but as there are to be 6 
times 7 shares, each share will be only one sixth 
of the above, or a little more than 6 dollars. In 
the example there am two remainders; the first, 6, 
is evidently 6 units of the given dividend, or 6 
dollars; but the second, 3, is evidently units of 
^ _ the second dividend, which are 7 times as great as 

those of the first, or equal to 21 uniu of the first, and 214-6=dollars. the 

One remaiader^ 



42=6X7 
7)237*-6 rem. 



1st. 



6 33-~d rem, 2d. 



7X*-h€=27 rem. 
Ans. 521. dolls. 



n§i 111. OdNfBACtlOlfS or &IT18I0K. fl 

RirzjB.— Dhide fixst hf one of the component paiti, and 
lliftt quotient by another, and so wi, if mm be Duxte tbaa 
two; the last quotient wiU be the answe*. 

5. Diride 31046835 by 56»7 I 6. Divide 84874 by 46-^8L 
X8. Qnot 554407, Rem. 43. | - Qttotr 1766^. 

110* 7. Divide 4JS^^fig» mfvSij vaonig 10 diildmi, how vmaf will 
aacih child receiTet 



it win take 10i|i^'to^|lfe each diildl^ each child will ^Hdeatlf 
vSMive m nmay apfte ae liMN aia 10*s la the whole naraber ; hot all the 



figmres oftaoy nunwei^ taken together, may he renu-ded as tens, excepting 
tt&t which is in the unit's tflaee. The 4 then is oe quotient, and the ft m 
therein«tadek>; Otttit, 49aptte wiQ give 10 childrea 4aM»Ieaaad5 
tsnths, of I* eadk Am as all the figures of a number, higher ttan in the 
ten's place, may be considered hvadradiy we ma^ in like manner divide by 
100, by cot^g off two iiguies from the right of the dividend; and, gene- 
lally. 



£ipker9 annexed: 

Rule* — Cut ofTas many fibres flrom. the rig^ hand o£ the 
dividend as there are cipheis in the divisor; those on the left 
win be the quotient, and those onthe nght, the remainder. 
'^ 6. Divide 46832101 by mong 100 mon^ how muoh 
10000. Quot. 4683AV^. will eoeh receive? 

9. IKvide 1500 dollarii Up Ana. 16 dc^. 

IIU 10. Divide 885M into 8200 eqaal parts. 

Here S200 15 r oempoeite number, whose com- 

02100)8851156(11 Quot. ponent parts ace 100 and 32; we Aerefore divide 

8S -Dv.lOO, by cnt^og off the two right hand figures. 

— Wethendivfdethequotlent, S8a, by^aiSirid 

40 the qaotient to be 11, and remainder 18$ hat this 

*^ remainder is 18 hQndj:ed,[109], and is restored 




lOBORem. 

f IV. To divide hy mynumier whou right hand figure* 
mte eiphere: 

Ri7ijB.-^tit off the c^iImi8 fitna the divisor, and as many 
figures from Hm n^t of the dividend; divide the remaining 
figoies (tf the diviaend by die remaining figiuef of the divi- 
sor, and bring down therfigmes cut off from the dividend to 
the rif^t of the remainder. 

11. Divide 738064 by 2300. I 18« Ditide 6095146 by5600L 
QuoC. 320, Rem. 2064. ( Qnot. lOS^^f . 
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XISCEUJUIBOUS QUBVIIOIIS. 
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t If the minuend be 793* 
andtlie subtrahend be 598, 
what is the remainder^ 

Ans. Id5. 

fit. If the minuend be 111, 
and the remainder 63, what is 
tiie subtrahend ? - Ans. 48. 

8. If tfa6 subtrahend be 645, 
and the remainder 131, what 
is the minuend? Ans. 776. 

4. The sum of two num- 
bers IS 8392, and one of them 
is 4785, what is the other? 

Ans. 3607. 

5. The least of two num- 
b«n is 77, and their difference 
is 99, what is the greater? 

Ans. 176. 

6. A certain dividend is 
2W0, and the quotient is 156, 
wlvit is the divisor? Ans. 15. 

7. If the divisor be 32, and 
the quotient 204, what is the 
diiviaend? Ans, 6528. 

8. A certain product is 
484848, and the multiplicand 
is 1036, what is the multipli- 
er? Ans. 468. 

9. If a person spend 8 cts. 
a day, how mudi will he 
spend in a year, or 365 days? 

Ans. 2920 cts.=fl}29.20. 

10. How many sonare feet 
in a piece of grquna t7 feet 
long, 13 ft. wldc?(36,61> 

Ans. 221^feet 

11. If a floor containing 
iW2 feet be 22 feet long, how 
wide III it? Ans. 11 feet 



12. How many rods m a 
piece of land 40 rods lon^ 
and 16 broad? 

Ans. 640 rods, or 4 acres. 

!; 13. The sum of two nnm» 
beiB IS 75, and their difference 
IS 15, Vhat are the numbers? 
. Ajtt. 75—15=60, 60-^2p=:30, 
tiialesst 30-hl5Bs45, greater.^ 

14. The difference of two 
nnmbecs is 723, and their sirni 
is 1111, what are ti^e num- 
bezs? 1^4 > . 

917 J ^^^ 

•15. If a man travel 35 miles 
a day, how far will he travel 
in 6 j^weeks and 3 days, al- 
lowing 6 days to a week? 

Ans. 1365 miles. 

16. What sum of 
must be divided amon 
men so as to give each 
«112? ** Ans. - 

17. A man raised 
bushels of com on 1565 .. 
how many .bushels was 
to the acre? Ans. 



18,' If I plant in 1"4 ro„^ 

2072 fruit trees, and set the 

trees 25 feet asunder, how 

many feet long are the rows ? 

Ans; 3675 feet. 

19. Subtract 30079 out of 
ninety-thtee millions as oft^n 
as it can be done, and say 
how much the last remainder 
exceeds or falls short of 
21180? 

Am. 4€31 exceeds. 
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li;9K. 1. Wlat ara tlie fiiiKia* 
lotal optfatioiM in this lectionl 
/Lm, Addition and Subtraction. 

2. What relation have ftlaltipli- 
cation and DhriBion to these 1 (83, r 

101> 

3. When twe or more onmben 
are given* how do you find their 
Munl 

4. What 11 the method of per- 
ferming the operation 1(81) 

6. When toe given Humbert are 
all equal, what rfiorter method w 
there of &iding their Bttm?^88) 

6. How is Multiplication per- 
fermedKSS) 

7. W^hat are the given nnmben 
amployed in Multiplieation calledl 
<87) 

& What w the reauh of the ope- 
ration caUed1(87) 

9. How would you find the difii»- 
roDoe between two number8l(94) 

10. By what names would yoa 
call the two number8'?(98) 

11. What is the difference caDedl 

12. If the minuend and subtra- 
hend were given, how would you 
find the remainder 1 

IS. If the minuend and remain- 
der were given, how would you find 
.tha aobtnainend? 

14. If the subtrahend and remain* 
der were given, how would yon find 
the minoendl 

15. If the ntm of two numbers, 
and one of them were given, how 
would you find the otherT 

M. If the greater of two num^ 
bers and their difierence be given, 
how would you find the /sssl 

17. If the leu of two numbers 
and their difference be given, how 
would yon nnd the greaier'i 

18. How woald you ibid how 

iaeontain- 



19. By what oame wtaid yoa 
call the number divided?! Itfl 

20. What woakl yoa oaU cha 
other numberl 

21. By what name wouU yo« 
call tfia resdk of the operationl 

22. Where there is a part of iIh 
diviileod left after performing dif 
operation, what is it calledt 

28. How can you denote the di- 
visioo of this r«mainder1[10l1 

24. If the diviK>r and dkn^Kd 
were given, how would yoa find tha 
qflotienti 

25. If the dividend and (#b|Im 
were giveii, how would yoa fiHlfht 
divisofl 

If the divisor and 



adinaBothtfl 




ware givau, how woold yoa 
dividoidl 

27. If tha makipliaaad aad an^ 
tiplier were given, how noaldyoa 
find the jprodactt 

28. Ir the moltiplicaBd aadpn^ 
diict wei« fiven, how woaidjoa 
find tha moltipliarl 

29. If the multiplier and mdad 
ware given, how would you Dod tha 
nuiltiplicand'! 

SO. When the price of an artiob 
is given, how do you find the priea 
of a numbcor of articles of* tha san» 
kiadlLSSl 

SI.. Does the proof of aa aritb* 
metical operation demonstrate ita 
correctness'![82l What then is ila 
usel 

No TS.-- TAs d^niHom a/ siidk 
cftkefoihwmg terme ae home ntt 
been already e9plmined» amy 5a 
found in a cnc<M»iar|f. 

What ia Arithmetiel What hi a 
Sciencal Numberl NoUtioal Na. 
maraUonI Qnanti^l Qooi^oal 
Rnlal AMwarl Proofl Fnaalplill 
IlhMlntioal Etpluntiaal 
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DECIMALS AND FEDERAL MONET. 

DE<3ISAI«9. 

113. The method of fonning niimben» and of ezprening 
them by figures, has been fully explained in the articles on 
Numemtion. (71, 72, 73) But it frequently happens that we 
have occasioQ to express quantities, which are leas than the 
•ne fixed upon for unity, should we make the foot, for ii»- 
ataace, our unit measure, we should often haye occasion to 
express distances which are parts of a foot. This has ordinarily 
been done by dividing the foot into 12 equal parts^ called 
inches,^ and each of these again into 3 equal part^ called 
barley corns. ^38) But divisions of this nature, which are 
not oonformable to the general law of Notation, (73) necesaar 
lily embarraes calculations^ and also encumber books and the 
memories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
infd 12 part?, be divided into 10 parts, dr tenths of a foot, and 
each of these again into 10 parts, which would be tenths e/ 
tenths or hundredths of a ibot, and so on to any extent found 
necessary, making the parts 10 tulles smaller at each divis- 
ion i-'-tlien in recomnosing the larger divisions froih the 
smaHer, 10 of the smaller would be required to make one of 
the next larger, and so on, precisely as in whole numbers. 
Hence, figures expressing ten/Af, hundredths, ihousandthsj &c. 
may be written towards the right from the place of units, in 
the same manner that tens, hundreds, thousands, &c. are 
ranged towards the left; and as the law of increase to- 
wards the left, and of decrease towards the right, is the 
same, those figures which express parts of a unit may obvi- 
ously be managed precisely in the same manner as those 
which denote inte^ers^ or whole numbers. But to prevent 
•onlusion^ it is e«i8lomlury ..to separate the figures expressing 
parts from the integers by a pom^ called a stparatrix. The 
points used for this purj^ose are the period and the comma, 
the foriber of which is adopted in this Work; thus to express 
12 feet und 9 teptbs of !a fo^t, w/s write 12^ ft. Ibr 8 feet and 
46 httAdredlh0^ a.M&ftt. . ^ . 

BCPlNITIONS. 

114. Numbers which diminish in value, from the place of 
wits towards the right hand^ in a ten fold proportion, (at 
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93 pSClMAti. 116, 117, iia 

116. 0^)lien on -the right of decimals Zo not alter thea 
Talue; for while ea^h amitioiial ci^^r mdicateg a diTkion 
into parts ten times smaller than the preceding, it makes 
the oecimal express 10 times as many parts, (i 13) Thus 5 
tenths denotes 5 parts of a unit, whicn is divided into 10 
parts: 50 hundredths denotes 50 parts of a unit, which is di- 
videa into 100 parts, and so on: but as 5 i& half of 10, and 
50 half of 100, the value of each is the same, namely, one 
kalf^L unit. On the contrary, each cipher placed at the left 
hand diminishes the vahie of a decimal 10 times, by removing 
each significant figure one place towards the ftghttj(115) in 
the decimals, 0.5, 0.05, 0.005, tbe second is only 1 tenth part 
as much as the second; and they are read, 5 teuths, 5 hun« 
dredths, and 5 thousandths. 

ADDITION OF DECIMALS. 

ANAliYSIS. 

117* 1. What is tbe bam of 4 tenths of a foot, 75 hundredthfl of a 
foot, and 9 hundredths of a footl . ■ 

jj . We first wriie 0.4; then as .75 is 0.7 and 0.05»we write 

ik'mK 0.7 luider QA, an^ plac^ the ,5 at the right hand ia die pkce 

of hundredths; and lastly, we writ* 9 under the 5 in the 

A AQ place of hundredths. We then add the han(h?edt!is, and find 

_J iheixi to be- 0.14, equal to one 1 tenth and 4 hundredtlis ; we 

A 1 24 ft ^'^^'^^'^'^ reserve the 0.1, to be united with ihe fniths, and 
^^"^ ' * write the 4 under, the column of hundredths. We tliensay, 
1 to is 1, and 7 are Sj and 4 aie 12; but \Z tenths of a foot are equal to 1 
foot and 2 tenths; we therefore write 2 in tbe place of tenths, and place 
the 1 foot on the left of tjie B.eparatrix in tlie place of units. Thus we find 
the sura of 0.4, 0.75, and 0.09 of a foot, to be 1.24 ft. 

RULE. 
1 1 8. Write down the whole numbers, if any, as in Simple 
Addition, and place the decinrials on the right in such manner 
that tenths shall stand under tenths, hundredths under hun- 
dredths, and so on, and^draw a line below. Begin at the right 
hand, and add up ail the columns, writing down and carrying 
as in pimple Addition. Place the decimal point directly un- 
der those in the numbers added. 

QUESTIONS FOR PRACTICE. 



2. What is the sum of 25.4 
rods, 16.05 rds. an48,842 rds ? 
25.4 
16.05 

8.842 



Ane. 50.292 rods. 



3. What is the sum of six 
thousand years and six thon- 
sandths of a year, five hun- 
dred years and five hun- 
dredths of a year, and forty 
years and four t'cnths of a 
year? Ans. 6540.456 yrs. 



4. What ii'the &Taomit of 
seTenteen pounds and seven 
tenths, eight pounds and six- 
ty-six hundredths, and one 
pound and sev en hundredths ? 

17.7 
8.66 
. 1.07 ji 

5. What is tiie sum of S1.3, 
312.984, 918, 2700.42, 3.153, 
27.2, and 581.06? 

Ans. 4564.117. 



i>ncrmAkB. 



6k Whut fe the scan of 9T, 
and 8 hundred and twent^- 
one thousandths, 546 and 3$ 
hundredths, eight and four 
tentl^y and thfty-seven and 
three hundred twenty-five 
thousandths? Ans.6^).896. 

7. Twelve + 7.5 4- 0.754- 
1.904, are how many? 

8. Seventeen + 0.1-M).n, 
+ O.lll 4- 0.7707, are how 
many? 



MULTIPLICATION OF DECIMALS. 

ANALYSIS. 
1 !!)• 1. How much butter m 8 boxet« e»ch oontamiog 4 povndt sod 
75 hvndredths of a pound 1 

The method of •olviag U>n epiestioii 
by AdWitioD, must be mS&oie»dy vbvi" ByMuJltiplicatiMi. 



Ky Adf^!».5on. 
4.75 
4.75 
4.75 




Ans. 14.25 lb. 



niis^ll7J In doing it by If nltiplica- 

tioo, we proceed m at the right hand, 

saying, 3- times 5 are 15; and As the 5 

are hundredths of a pound, the prodact Ans. 14.26 lb. 

in obviottsly hundredth*; bat 0.15 are 

0.1 and 0.06^ we thenxftMre write 5 in the place <^ bnn- 
f*redth«, «nA reserve tl^ 1 to be joited with the tenths. We then say, 3 
times 7 are 21, which are eoinany tenths, because llie 7 are tenths, and to 
thesf" we join the 1 tenth reserved, makins 22 tenths ; but 22 tendis of a 
pMon<l are cc^al to 2 pounds and 2 tenths of a pound. We therefore write 
thr 2 t«?ntbi? m the place of tens, and reserve the 2 lbs. to be united with 
the prnindi*. "Lastly, \vc say, 3times 4 lbs. are 12 lbs. to which we join 
tho 2 ibef. reAet*ved, making 14 pounds, which we write as whole numbers 
4»n tiie left hand lof the separafrix. From this exanq^ie it appears, that 
when.ane ^fthefactor* corUains deeimaU, ihtre wUl be an equal mtm- 
h&r of decimal j[t laces in iheprocU^cL 

120. 2. If a pf rson travel 4.3 miles per hottr^ bow iar will he travel 
in 2.5 hours 1 

Having written the numbers as at the left hand, we 
say 5 times S are 15. Now as the 3, which. is raulti- 
pHed, is tenths, it is evident, that if the 5, by wbirh it 
is mnhiplied, wero units, the product, 15, would lie 
tBntbs,(119^ But since the 6 is only timths of units, 
the prodiict, 15, cnn be only lOihs of lOths, or lOOths 
k iTT^ 1^ of nnHsr bnt as 0.16 are 0.1 aiul.O.U», we wnic 5 in 
AM. lU^^ miles. ^^^ ^^^^^ ^^ hundredths, reserving the 1 to he joined 
with tjie tentlw. We tben.tfty 5 times, 4 are 20, which arc tenths, Iwcanse 
the 6 is tettrii*; joining the 0.1 teservfed, wtf hare 21 tenths, crjual to 24 
niles^ we therefore write I in the i^Uce of tenths, ana 2 in the place m 



4.3 

3.5 

2.15 
8.6 



d8 



DBOWALt. 






0.6 
0.6 

Am. 0.26 ft. 



P 



.6 



I 



r 



W# t^s wiltip^lrf 2, w iDwtrat«d in article 119, and inrite tiM 
prodoct* 8.6« under tlw oorreipondaig parta of the fint product, and, add- 
Ulf the two nurtial producu tojgether, we have 10.76 milei for the distano* 
travelled ia 2.6 boors. 

121. 8. What ii die prodact of 0.6 ft. midtiplied by 0.6 ft.t 
1 foot, moltiplied by itself, gives a square, « |. 
measuring 1 foot on each side. 0.6 ft. by 0.6 

{rives a sqoare, measuring 0.6 ft. equal to jt 
cot on each side. But the latter square, as 
shown by the diagram, is only 0.26, or 4 of 
the former; hence 0.26 is evidently the product of 0.^ by 
0.6 ft. Here we perceive that multiplication by a decimal diminishes tht 
multiplicand, or, m other words, gives a product which is less than tha 
multiplieand. 

4. If you multiply 0.26 ft. by 0.26 ft. what will be the producti 

A 26 Here the operation is performed as above; but sioba 

n 26 ^^^ multiplied by tenths, give huDdredth8,(120) the 6 at 

^* the left hand c^ the second partial product is evidently hun- 

Am. 0625 ft. dredths; it is therefore necessary to supply the place of tenths 

ABB. .UD^ R. ^j^ ^ cipher. Or the neoMsity of a cipher at the left of 

die 6, in the answer, may be shown by a diagram. A square foot beiw 

square 0.21^ 



1 foot 0.26 



l±l 



i t 1 



I I 



JLi 



.. 



r 



the area of a square which, measures 1 foot on each side, 
or quarter, of a foot, is a square measuring 0.26of a foot 
on each side; but such a square, as is evident fl'om the 
diagram, is only one sixteenth part of a square foot. 
Hence to prove that the decimal 0.0026 ft. is equal in 
value to one sixteenth part of a square foot, we have only 
to multiply it by 16 (0.0026><16»1 ft.) and the product 
is 1 foot. ^ In like manner it may be shown that every 
NTodnct will have as many decimal jJaces as there are 
decimal places in both the foetors. 

RULE. 
192. Vyrite the multiplier under the multiplicand, and 
proceed in all respects as in the multiplication or whole nuDH 
oers. In the product, point off as many figures for decimals 
as there are deqimal places in both the factors counted toge- 
ther. JVbfe. If there be not so many figures in the product 
as there are decimal places in the factors, make up tne deft* 
ciency by prefixing ciphers. 

QUESTIONS FOR PRACTICE.. 
5. If a box of sugar weigh 
67.64 lb. what will 9 such box- 
es weigh? 

87.64 
9 



Ads. 788.76 lb. 
6. What is the product of 
5>j0.3? AniLl. 



7. What will be the weigft 
of 13 loads of hay,each weigh- 
ing 1108.1241b.? 

Ads. 14405.612 lb. 

8. Multiply 0.026 by O.OOa 

Prod. 0.000078. 

9. Multiply 125 by O.OOa 

fcro4.l. 



matt. '-^ 

^ ^iOJ Mnlti|(ly<'/i«ia33 f by 
l*:i71 ■' Prod. 307.l46*9t& 
"''"^.^Mvikrpiy^^/kmxt^na by 
5 thousandths. Prod^^SSu*' 

how many? 



.:14. n>acF«;+ 1444^5 XAiW 
15. O.(H)4-|4).O004X0ie09ai 




SUBTRACTION : OP DECIMALS. 

133. 1. What is the difference between 43.25 roda and 22.5 root 

48.25 We writ».downth©«umber8 as for Addition, with the 

JH|.g largest uppermost. As there are no hundredths in the 

. snbtrahena,'W« brrojfdownthe'dhttndrecWis. Proceed- 

4Ba.20.75 cdda..> *"^ ^^ ^® lOths, we are nnaUe to HakeOJi from ei; 

^^ therefore borrow a unit frem the S units, which b*- 
ing lO^tfenth*, we join 10 1» lite % makingia tendis; from, which we take 
tj^ tenths, and wi-He the remainder, 7^en&, ja the place of tenths below 
"the hne. The rest of thetoperatiott mnst'be obTicms. 
2. From 24 hours take 1^75 hours, what remains? 

Here, as we cannot tsJce 5 from nothing, we borrow 10 
.from the 4 units, or 400 hundredths j then taking 5 («0.05) 
from 0. 10, the remainder is 0.05. The 400 hundredths haa 

Ans; d;25 b. ?°^ tSPi"® ^ h^mdredths^or 39 tenths, or 3.9; then 0.7 
^ from Q,9 leares 0.2, and bo on. 

RULE. 

124. Write down the numbers as in Addition of Decimals, 
^ervtne ta place the lar^gest number uppermost. Begin, 
nmg at the right, sobtract as in Sample Subtraction, (99) and 
f»l«ce the .decimal point in the remainder directly under 
those in the given numbers. 

Note l.^When 'the namb*rg«re tfIl;p^operly written, and diere«iJts 
ooirectlyj^pointed, the decrnud noiutk will •& &U j. one vertical cohimn* 
w directly onddr o»e another, iioth in Snbtnetior md Addition 

WoTB«.--Io Bombers/givcn-for Addition or Sd>traolion, the decimal 
plaeeB may all iie^made ecfttal fey annvdang eiphera to a par^of them,aie> 
withoot altering then- Tahw.fwd then att tbe lieoinwb wiU express similar 
fMftsofaunityorbe^tliBMiaieffeBatiiiMiiMi. " >»»iiuiar 

QUESTIONS FOR PRACTICE. 



3. A person bought 97.63 lb. 
of cinnamon, and sold 19.814 
lb. how much had he left.^ 
27.63 
J 9.814 



Abs. 7.816 lb. 
9» 



4. From 468.742 rods, take 
76.4815 rods. 

Rem. 392.2605. 

5. From 9 ft. take 0.9 ft. 
what regains.? Ans. 811 ft. 

6. From 2.73 take 1.9 J 85^. 

Rem. 0.8115. 



to 



^mowussni . m,iMkiii; 



7. Wluutiftlit diAemice 
I between 999 aad niiielMiiiie 

bwdredtW Renu 998.01. 

8. FraoiUdlTS subtraet 
0.9134. 

9. Fron 742 take 195.137. 

Rem. 546.873. 

10. Ffom 9.005 take 8.728. 



11. From 1 take 1 kuH 
dredtlk Rem. 0.99L 

13. From.l000tak»ltlKNi. 
saadth* 

la. Hew manj an 7L01^ 
19.71? 

. 14. How many tn 109-* 
0.01 f 



DIVISION OF DECIMALS. 

ANALYSIS. 

136. 1. If 14.29 !>. of butter be divided iiMotec|ul Aum, ham 

poiiuids wiU there be in eachi 

e\i^9A/A<yK Here we wiahto divide 14.25 into two Jheton, one ef 

^19 ^ which ihall be 3, and the other inch a number ai, multiplied 

_ \^%, (101) will produce 14.25. We first seek how mainr 

21 times 8 in 14, and find it 4 times, and 2 units over. The 2 

21 units being 20 tenths, we join them to the 2 tenths, makiiur 

22 tenths, and, dividing these by 8, the quotient is O.t, and 

15 0.1 over: but 0.1 being 0.10,(116) we join the 1 to the 5 

|K hundredths, makh^ 0.15, and dividing by 8, the quotient is 

5 hundredths. The whole quotient then is 4.75 tt>. To 

prove that this is the true quotient* we multiply it by ike 
divisor, 8, (4.75X8=14.25) and reproduce the dividend*. Since any 
dividend may be regarded as the product of the divisor and quotient taken 
as factors, (101) and since the product must have as many decimal places 
as are contained in both the factors,(121) it follows, that IhejiUBber of 
decimal places in the divisor and quotient, eounted together, must be Joit 
equal to the number of decimal places in the dividend. 

130. 2. If 18 bushels of wheat be divided «quaSy among 4 osen, how 
■uch wiU each receivel 

4)18^4 5 bii. ^^" ^® ^^ ^'^^ 18 bushels wiU give each man 4bnaheii» 
\^^ and that there WiU be 2 bushels left. We now add a cipher 

to the 2, which multiplying it by 10,(91) reduces it to 

2Q tenths, and dividing 20 tenths by 4, the quotient is 0.5 ; 

jlQ «ach man will, therefore, receiw 4.5 bosheb. Henoe ly 

nanesung oipbera to the remainder of a division, the opera- 

tion may be cwntimwdtaild in pointing theramlt«theciphen 
an to be regarded as decimals bek>uging to the dividend. 

127. 8. What k die quotient of 0.0084 by 0.42? 

Omittine the ciphers,wte find 42 in'84 just 2 timn^ 
0.42)0.0084^0.02 Iwr 3ince tnere are 4 peaces of decimals in the difi- 
84 Ans. dend, and only 2 in the divisor, there must bn 2 
-^ places niso in the quotient ; we therefore place a ci* 

pher at the 1^ of -the 2 io the quotient, between it and the separatrix, to 
laake tip the deficiency. We see 1^ diis example, that if a quanti^ be 
divided by a decinal, the quotient wiU be brger than the dividend. 



I 



•^^^ 4fl^ 



ftftCfJIAtii 



. 1^. Write down ^e diraor and dividend, and dt^de m 
m whok n««nl>e». Point off %b many places for decimak 
from the n^t hand of the quotient, as the decimal places in 
t&e dividend exceed those in the divisor. ' "' 

^^iJ-^'^Yi^ aw not .o BiMnr iicww in ifae qnoti^t u dM 



h« of djjsimai pboes Required, anpiify tSs deficiency by prafixing ciphera. 

• • njake themev»l by miiMOuiiff ciplien to the htUer. 
8.— Whenever there i« a tvmmiBder after divi«<m, by anaexiaff einhem 
to il.e«»ar««*additiMial %«.«.ybeobtaiaed ini^^^ 

QUESTIONS FOR PRACTICE. 

4* In 68.43 houiB, how ma- 
ny times 1.5 hours? 

1.5)66.43(45.62 Ans. 
60 



84 
75 



20 

6. Dividel by 0.5. 

e. I>ivide 1 by d. 

Auot. JL* 

7. Divide 7.(3 hv 0.1«. ♦ 

Quot 39. 
8. Divide 0.0081892 by 
0347. Quot 0.0396. 

# X^M9 SM oaUsd EstiipiwHfili 



Let the pupil point the fol- 
lowing answers accotdias to 
the rule. 

9. What is aie quotient of 
4263 byS.5 ? Ans. 170S2. 

10. What is the quotient of 
4.2 by 36? Ans. 11^ 

11. What is the quotient of 
3898 by 7.54? Ans, 437+ 

12. What is the quotient of 
43 by 5.4? Ans. 45. 

NoTK — When the qoptiant is 
not complete, it is denoted by pl»- 
cing Uie sign -f; after it. ia whifib 
eaae more quotient figturea may be 
obtained by annexing cipheva to the 
remaindw. 

13* V^==^ow many? 






niLOAR FRACTIONS CHANQED TO DECIMALS 

ANALYSIS. 

l^t„ ^f ^ *![?• •"» •PP*^ waUy between 2 boys, the part whiA 
•^.5»? *?**'• V^ be i an apple, or the quotient of I divided by 2; if 
?^.*Jl!?i"f^i*??^ • boye, each wiU reoeiTe *, or the quotient of 



^ 



DjiaufeUAi M, in. 



each boY will raeeive | of an appl^jtf 4fee qjootient of 8 divided by 4, and 
generally a Vulgar, or Caauat mttB etion denotet tbe diviaioa of theauDe- 
rator by the deooininator.(22, tOS) The firacti^n i, for example, denotet 
diat 1 18 divifled by 2, bat lince 1 does not contain % the quotient is lesa 
Ifaaa 1, ai^ aHwt tmreim ht c itpr eM ed' tn^rts of unity. Now if we ackt 
a cipher to the dividend, I, itbecoMe»'lVt0atha;<t26) ^aiid 10 tentha 
divided by 2,tba quoticBt is I^«fc'(li26) HonMrthe deaimal 0.6 is«(^iva- 
lant to it. Again, in «)ie^lvactip»<^t if Wft«dd a cipher to the 1, it be« 
CTHnes 10 lendia aa baibre,aBd«i# taatiiB divided by 3, tbe onoticnt is 0.3, 
and 0. 1 remains.. • JaiMag a tiphw *ti» 0<lt it becoasesO. 10, and diwMng 
again by 8, the qnotieA ia'0i08^-«Ad <haa wmfvi^ fyo dn as ^tf*«a ^pleaae, 
pttiag fay 4>ach additioMil oiplMV « •8* i» *• « a a a tiaw t, ' wluoh lie 19 timerf 
less than the preceding, as 0.^334~> which is the decimal expression for ^. 
And again in the frafetun |>/ad<fing «i 'tei|]lialr%)k8y • and dividing by 4, tiie 
quotient is 0.7, and 0.2 remain; adding a cipher to J0«2, anitl dividing 
again by 4, ifae qnottent fa-0.05>--0.¥8tfafa't>*fta'^decimai expiewi on for 
ki AjHXgatterally, 

130. To change Viftgar Fractions to Deciiuals. 

^ULE. — Annex eiphors ooBtinually to the numerator, and 
divide by th^ -denoimiutari so long as there shall be a remain- 
der, or until the decimal be obtained to a sufficiejit degree of 
exactness. The- quotient will be the decimal rexjuireo^ and 
it must consist of as many decimal places, as the number of 
ciphers annexed. If the quotient does not contain so many 
figures, make up the deficiency by prefixing ciphers. (127) 

QUESTIONS FOR PRACTICE. 

1. What is the decimal «x* 
presston for _]L? 

25)1.00(0.04 Ans. 
1.00 



equivalent decimaU. 

. JlHs. 4-.0.5, 4=0.85, and 
1=0.75. 

a What isthe decimal ex- 
pression for -^ of a day? 

Ans. 0.2 day. 

4. Change H of a rod to a 
dftcima}. 



5. What are f of a month 
in decimals? And. 0.375 mo. 

6. :C(kAB0e li to a decimal. 
Ans. 0«70454- 

7. Change ^f to a decimal. 
Ans. 0.173+ 

^0 Change ^^ to a decimal. 

Ans. 0.002. ' 

,S. .C|iBiig»sf^ !». a fliixed 

number. 

10. Change -^ to a decimal 



131 . Having become familiar with the method of changing 
Fulgat fradtions to Decimals, whenevcnr fractions occur, the 
pupil has oiUy Jto sabstiii4e.iec.them.tlieir eq^uivaleot decimal 
v,altte9« 'aAd.^^QMflcd ai if dUie^ had been ^mn in decimalB.' 
To iUu8trat« this remark, take the foUowiag 



1. There axe 3 pieces of 
^th, one contaiiu 4i yards, 
'one Bii and the other 54 yds. 
hour many yards m. the 
whole? 

4ir^J5 
34t=a3.!r5 

r _ 

r Ans. 13.50=13i 

2. There are 4 bozes» each 
of ^i^ich contams 5} lb. of 
sugar; how many pounds in 
the whole? 

5|«5.375. Ans, 21 .5 lb. 

3. A person having 17^ 
tons of bay, sold d| tons; 
iM»w opucb bad he left? ' 

Ans. 10.9d5tons. 



tBBtRAL MONir. 

anssnoNs for niAcncE. 



» 1 

as 



4. What IS die product of 
24byi? 24+0.5=12, Ans. 

5. In 28 rods how many 
yards, 51 vards b^ing equal 
to one rodr 

5i»^.5, and 28X5.5b:154 
rods. Answer. 

6. In 154 yards how maxty 
rods? 

if^o»154i^, -S-5.53cS8 
rods, Ans. 

7. What is the quotient of 
12 by J? 

i^3^=:124— 24, Ans. 



By these examplef it appeaiw 
that a number iadiminbhedbj^mQU 
tiplication and locreaMd fay dWia* 
ion, when the mukipiier and diTiaor 
ars fiftctioni or decimalsi 



"..1 



■4* 



FEDERAL MONEY. 



132. Federal Money is the established currency of the 
United States. Its denominations are all in a decimal or 
ten-fold proportion, as exhibited in table 1| page 38. The 
dollar is considered the vnii money, and all tne lower deno- 
minations are redded as decimal parts of a doDar, Thus 
the dime is 1 tenths or 0.1 of a dollar, the cent 1 hundredth, 
or 0.01 of a dollar, and the mHI 1 thousandth, or 0.001 of a 
dollar; and placing these togedieri doL d. c, m. 

1 1. I 1, 
They mig)it be read, one dollar, one dime, one cent and one 
mill, or, one dollar, eleven cents and one mill, or, one dollar, 
one hundred and eleven mills or thousandths. The place 
next to dollars, on the left, is eagles, and 11. jomj be read, 1 
earie and 1 dollar, or eleven doUars. Twent^jr-nve eagles, 8 
douars, 4 dimes, 6 cents and 3 mills, may be wntten anaread^ 

^ '4 i ^ 4 or J ^ A or ^ %. , 



25 & 4 e 3 



258. 46 3 



258, 463 



M 



ffiMBBAJU MOVifif . 



18S»1M 



Hence any sum in Fed«f«i MQ/utj-msY be legarded as a 
decimal, or mixed numbed, and i^ay be managed inall le- 
tpects as sudu Federal Money is usually denoted by th^ 
cnaracter, #, placed before the figures; and in reading i^ 
dollars, cents and mills are the only denominations usually 
mentioned. 

ADDITION OF FEDERAL MONEY. 

]33i. RvLs.-0-The same as lor the Addition of Decimab. 
(118) 

QUESTIONS FOR PRACTICE. 

1. If I nay 4 dollars 62 



cents Cor a barrel of soap, 5 
doUars 28 cents for a barrel 
of flour, and 10 dollars 8 cts. 
for a barrel of pork^ what do 
[ tfire for the whole? 

4.62 

5.28 
10.08 



Ans. fl9.98»19 do9ai8 
and 98 cents. 

2. A owes B $78, G 4M6.27, 
D $101^09, and E $28.16;' 
what is the amount of the four 
debts? • Ans. $253.52. 



9* F holds a note against G 
for one hundred seven^oBan 
and sbt cents, one against H 
lor foit^^^iiiQ dollars sevens 
teen cts. and one against K, 
for nine dollars ninety^^ine 
cents; what is &e amount of 
the three? Ans. $166.22. 

4. A toan boiigfatSi yai* 
of broadcloth for $15.50, 6 
yds. of lutestring for $5.25, 
7 yds. of cambric for $5.25, 
and tnmBungs to the amount 
of $4.12; what was the ar 
mount of the purchase? 

Ans. $30.72. 



MULTIPLICATION OF FEDERAL MONEY. 1 

134. Rui.i:.r— The same as for the Multiplication of Deci- 
mal8.(122) 

QUESTIONS POR BRMrTlQE. 



1. What will 34 yards of 
clotihcost, at 37 cts. per yard? 
0.37 
34 




$12.58 Ans. 

9. What w31 156 yards of 
cktii cost, at $1.67 per yard ^ 



3. If a man jpnrchase 4 
handkerchiefs at 62 cts. each, 
8 yards ribbon at 17 cts. per 
yard, 'and 5 yayds of lace at 
44 cents per yard; what it 
Ao whole amount^ 

Ans. $6.04. 

4. What win 47 pounds oif 
coflfee cost, at 22 cents per 
pound? Ans. $10.34. 

5.. What cost 59 docen of 



Ans. $260.52. I eggs, at 59-cento per doaen? 



1«S, 196. 



rSDttRAC iK^llftT. 



86 



6; At 16 cents a poond, 

what will 18 pounds of bcitt«ff 
C08t? what will 27 lb«. cost? 

7. What is the GOit c^ 196 
bushels of rye^ at 62^ cents a 
bushel? Ans. $78.75. 

8. What cost' 87 bushels of 
oats at 83 cts. per bushel? at 
41 cents? at 37 cenU? at 25i 
cents? 



9. If a person spend 6| 
cents a day> how much win 
that be a year? 

Ans. $92,814. 

10. What cost p3 yards of 
calico, at a quarter oi a doUar 
a yard? Ans. ^15.75. 

11. What cost 1758 pounds 
of tea at #1.15 per pound? ^ 

Ans. #M)21.70. 



SUBTRACTION OF FEDERAL MONEY. 

135. Rule. — ^The same as for the Subtraction of Deci- 
ma]s.(li24) 

QUESTIONS FOft PBAGTICE. 

1. Amanbou^t a pair of 1 5, A person having $200, 



oiEen for $76, jmd sold them 
i^;am for $81.75; how much 
did he gain? Jjis. $5.75. 

% T&ke 1 mfll'from $100, 
what remains? ^' 

3. 1 bought 5} yds. of doth 
at $5:1 a yard, and paid six 5 
dollar bills; who must receive 
change, and how muich? 

4. A man bought 100 lbs. 
of wool at 33 cents a pound, 
and soldthewhole for $31,494 

how much did he lose ? 



lost 2 dimes of it; how much 
had he left? 

6, A person bought 24 yds. 
of doth at $1.50 per yard, 
and paid $26.55, how much 
remauu unpaid? Ans. $9.45. 

7. Ibou^t6yard8ofdoth 
at 76 cents a yard, and gave 
a 5 dollar bill; how much 
change must I receive? 

8. How much mfust be 
added to 83 cents to make it 

$5?/ 



• DIVISION OF FEDERAL MONEY. 

136. Rule. — The same as for the Division of Decimals, 

(128) 

QUESTIONS FOR PRACTICE. 



1 . If 24 lb. of tea cost $7.92 
what is that a pound? 

Ans. $Q.33. 

2. If 125 bushels of wheat 
cost $100.25, what is it a 
boshe)? 




men, m companj, 
NfiyH/bush. of salt, at $I.e7 



a bushel, what did each man 
pay, and what was each's 
share of the salt? 

Ans. $7,515, and his shaia 

4i budi. 
4. If $1268 be divided e- 
qually among 15 men. what 
will each receive? 

Aof . $84.5aF. 



^ 
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MI8CELLA1IS0US QUESTIONS. 



5. A man dies leaying an | 
eatate of |35000; the demands 
against tfaie estate are $1254. * 
65; the remainder, after de- 
dacting a legacy of $30759 is 
divided equally among his 6 
sons; what is each son's share ? 

Ans. $5111.725. 

6. If 12j| acres of land cost 



$9B, how mach b that an 
acre?, 

7. Divide $7 hetween 9 
men,what is each man's share r 

Ans. |I0.777|. 

8. #g^/ff^how much? 

Ans. #0.006. 

9. t8i-f-9|^-^5===howmuch? 



MISCELLANEOUS QUESTIONS. 



L From 2 take 0.16289. 
Ans. 1.83711. 

2. At 12i cents a pound, 
what will 87 lb. of batter cost? 

Ans. $10.87i. 

3. If a person spend #100 a 
year, how much is that a day? 

Ans. #0.273. 

4. How much sugar at I2i 
cents a pound can be bought 
for #15.50? Ans. 124 lb. 

5. A owes 6 #15.58, and is 
to pay him in rye at 67 cents 
a bushel, how much rye will 
be required to pay the debt? 

Ans. 23.25 bu. 

6. If buttons be 9 cents a 
dozen, what are they a piece? 

Ans. #0.0075. 

7. The President of the U- 
nited States receives #25000 
a year; how much is that a 
day? Ans. #68.493. 

b. A man buys a chest of 
tea weighing 40 lb. for #35 ; 
at what price per pound must 
he sell it to gain #10 on the 
whole? Ans. #1.25. 

9. If 6«. make one dollar, 
bow many dollars in 45$.? 

#7.5a 



10. What is the quotient of 
2 miliionths divided by 1 mil- 
lionth ? 

Ans." 0.000000000002. 

1 1 . What is the difference 
between 4.xts. and 7 mills 
and $10? ^.|: Ans. $9,953. 

12. Hdm 'many bushels of 
rye at 62 cts. a bushel, must 
be given for 8 yards of clotb 
worth $3.50 a yard? 

Ans. 45|^ 

13. Akson Bower 
Bought of Russell Down, 

8| yds. of Calico, at $0.17 1.445 
54 yds. of Baize, at $^0.28 1.27 
13 lb. of Raisins, at $0.14 1.82 

#4.535 
Received payment, 

Russell Down. 

14. Peter Dyer 

Bought of John Druggist, 
113 lb. Logwood, at $OMi . 
127 lb. Copperas, «« 0.04 . . 
36 ox. Indigo, *< 0.17 . . 

$15,155 

15. If I sell 169.8 lb. of 
butter for $23.26, what do I 
reieire per pound? 

Aim. t0.19<^ 



m,i87. 
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REVIEW. 



1. How haf the foot araaUy been 
dividedl 

2. What are the iaccmvaiieiioes 
drthe§e divisionel 

8. What would be a more convex 
feient dmsioni 

4. How might theee divieioni be 
Uianagedl 

6. What name is fpwen to nmn- 
faen, which exprein parts in thiff 
manner1(114) 

6. How are decimals distinguish- 
ed from integersl What are inte- 
gers? 

7. How would you write 12 feet 
and 8 tenthsl 

8. Have figures m decimals a lo- 
cal Taluel Upon what does it de- 
pend! 

9. What is the law by which they 
diminish ?(1 15) 

10. In what does the enunciation 
of decimals differ from that of whole 
numbers 1 

11. Do ciphers on the ri^t hand 
•f decimals alter their valuel What 
floes each additional ciidier indi- 
eate1(116) 

12. What eAect haye ciphers on 
«he left hand of decimals? Whvl 

18. What are numbers made up 
ef integers and decimals calfed1(114 

14. From what is the word deci- 
mal derivedl A. From decimuB, 
<Latin) which signifies tenth, 

15. What is the rule for the addi- 
tion of decimals? Where nmst the 
decimal point be placed? 



16. What is the mle for the imW 
tiplication of decimals? What tlM 
rule Smt pointing? 

17. What effect has nwkipli.^ 
tion by a decimal? Explain by ex* 
ample and diagram. 

18. What is the rule fin the sub- 
traction of decimals? For the divi- 
sion of decimals? 

19« What is the mle for pointing 
in each? 

20. What is to be done if ther* 
are not so many figures in the quo- 
tient as the number of decimalii re- 
quired? 

21. When the decimal places in 
the divisor exceed those m the di- 
vidend, what is to be done? 

22. When there is a remainder 
after division, how do you proceed? 

23. What does a vulgar fraction 
denote?£129] Explain by example. 

24. How then can you change a 
▼vkur fraction to a decimal? 

&. What is Federal Money? 

26. What is the Table? [p.88.] 

27. Which is the unit money? 

28. How may the lower denomi- 
nations be regarded? Explain by 
example; and abo the different 
methods of reading the same. 

29. How then soay Federal Mo- 
ney be regarded? 

90. How is it denoted? 

81. What is the rule lor the Ad- 
dition of Federal Moneyt— for Mul- 
tiplication? — ioT Subtraction? — for 
Division of Federal Money? 



.-.i^ 
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SECTIOIY IT. 

COMPOUND, OR COMPLEX, NUMBERS. 

137. Numben aie called Compound or Complex, whett 
they contain units of difierent kmdi, a« pounds, shillings, 
pence and &tthings; years, days, hours, minutes and see- 
oUds, kc, 

4 



ARmTMSTICAL Y1.B1ES. 



in 



1. TABLES OF COWfOtWD NUMBERS. 

Money.* 

1. FEDERAL MONEY. Denoted by y. 

milie lOjcents 1 dimes iloiis. eagie. 



I l^ mt)U«fli. make I oent, ct, 
10 cenlp '* 1 dime, d, 

10 dimes «* 1 d«Uar» doi. 
10 dr.llars «* 1 w>gk, Jg. 



100{ lOl 
lOOOl lOOl 
10000 1000 



1 
10 
100 



1 
10 



U. JBNGUBIi >• ONJE K 



4 faithiugs, frt. make 1 H^tny, cl 
12 pence " 1 •hillif..\ s. 

20 smWngs ^make 1 poi3ti>«l, /. c 



• » 

♦ - • 



qr»4 4;pence 1 shiH. pound. 
48 12: 1 

960 240' 20 1 



III. TTMEA 



^ ^ 

00 seconds, «. make 1 mmuCe, m. 
60 minutes " 1 hour, hr. 

24 hours •* 1 day, A 

7 days " 1 week, l». 

8604 d. or 365.25 d, «r 

865 rf*. 6 Arff. 1 ye ar, yrw 



8.60 

3600 

88400 

604800 

S1557600 



m. 1 

GO 

1440 

10089 




da. 

1 

7 



625960:8766.8654 



w.Iyr 

1 

5^ 



* The above denominationfi of Federal Money are authorized by the 
laws of the United States, but in the transaction of business wu seldom 
kear any of tb^m nventiooed but dollars and cents. 

A com is a pii^ce of money stamped, and having a legal value. The 
eoios of the United Stat^ are three of gold; tlie eagle, hi.].-t>ag)e, and 
quarter-ea^le ; fine of silver, the dollar, balf«dollar, quartei-u. tiar, dime, 
and fasdf-duDe; and t%DO of copper, the cent and half-cent. Of the small 
foreign i oius current in the United States, the most common are the IVew- 
Eneland /otcr jp^C€ hajfptnmfff or New-York sixpence, worth 6i cents; 
and the New-England nin^ence, or New-York shilling, worth 12} cents. 
The value of the several denominations of Englisli money is ditferent m 
different places. A dollar is reckoned at 4«. 6a. in England, 5«. in Can^ 
ada, 6s. in New*Englaitd» Virginia and Kentucky, ss. in New- York, 
Ohio and North-CiVoUoa, 7«* 6({> in Pennsylvania, New-Jersey, Delsr 
ware and Maryland, and Af, 8d» in South-Carolina and Georgia. 

f The rear is commonly divided into 12 months, as in the following 
table, called Calendar months: 



No.Daye. 
January 1 31 
Februajrr 2 28 
March 3 31 



JVo. D. 

April 4 SO 
May 5 81 
Jun9 6 30 



No, Dayt. 
October 10 81 
November 11 30 
Deoembw 12 81 



No,D, 
July 7 81 
August 8 31 
September 9 30 

Another day is add^ to February every fourth year, making 29 days 
in that.moQth, and 366 in the year. Such years are caUed Bissextile, or 
Leap year. To know whether any year is a common or leap year, divide 
it by 4; if nothing remain, it is leap year; but if 1, 2 or 8 remain* it h 
1st, 2d or 8d afttr leap year. The number of days in liw several nianths 
maj be called to mind by the following verse: ' 

Thirty days hath September, 

April, Jane «nd Novambflr« 



HI 
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W<5ights.» 

IV. TROY WEiQHT. 



. 2 1 'j>MnA, grn. :nake 1 penny weight, pwU { 
20 penny weigbu " 1 (Junce, osi ^ 

12ouw;e« " 1 pound, «fr. 1 



gmi. i4'pwts.l*,oi. Iflb. 



460 



97C0 240 



3.1|«t.l1b.| 
!40' l«ll I 



V. APOTH ECARIES ' WEIGHT. 

ic.l' 



20 grains, gr, make 1 scruple, »«?. , g". 20 



3 scruples 
12 oun'^es 



«« 1 dram, <l^. 
<« 1 oQDce, aar. 
«* 1 pcwnd, lb. 




ATI the rest haw thirty-<i«»» 

Excepting February aipoe. 

Which hath twenty-eight, nay 

Hath twenty-nine one year in wwr* 
The tme sofer year consisu of 965 day», 5 h. 4B m. 67 lu W tteariy lo 
8651 days. A common year is 865 days, and one year is added in Leap 
vears to make up the loss of 4 of a day In each of the three preceding 
^rs This method of reckoning was ordered by Jrfins Cnsar, 40 yean 
before the birth of Christ, and is called the (rfian teeomit, or Old 8i^U - 
But as the true year fell 11 m. 8 a. short of 3W| 4ays, the addition of a 
dav every fourth year was too mach by 44 M. 12 a. Thia amounted to 
Ji day fn about 130 years. To correet Ai. error, P<«e Ori-^ry, in 
1682 ordered that ten days should be stmckoiit of the calenchtr, hy call- 
inir the 5th of October the 15th; and to prevent its recsrraioe, he ordered 
thit each succeeding centnrv, divisible by 4, as 16 twndred, 20 Ijndred. 
and 24 hundred, should be Leap year*, but i^ ^Sif"""**.^!! ^'*"'^*« 
by 4, as 17 hundred, 18 hundred, and 19 hundred, should be common 
Twirs. This reckoning is called the Gregorian or New StyU. The New 
Style differs now twelve days from the old style. * 

♦ The original standard of aU our welffhts was a Com of ^eat, taken 
from the middle of the car, and well driea. These were called m-ams, 
and 82 of them made one pennyweight. But it was afterwards thought 
sufficient to divide this same pennyweight into 24 equal parts, etiH calling 
Se parts grains, and these are the basis of the t^le of Troywt^kt, by 
whiSi are weighed gold, sihrer and Jewelnr. _^4P«>fAe««rje#' weight » 
fee same as T?oy weight, only having diTerent divisions between grains 
and ounces. ApothecHfies make use of Ais weight m compoundmg their 
medicines, but t\iey buy and sell their drugs WAvoirdufwis weight. In 
Siying and sellfng coarse and drossy articles, it tecanie customary to alow 
a greater weight than that used for small and precious articles, and this 
cJtotn at length established the Avoirdupois, or common weight, by 
^Tch all artides are now weiffhed,wWi the foregoing exceptions. Avoir. 
Stpois weight is about one sixA part more than W veif ht, a pounrl of 
fhTformer 'being 7000 gmlus, and of the latter 67^gra'n?- , '» ^y;^ 
and selling by the hundred weight, 56 pounds have been called a quarter, 
€ind 112 pounds a cwt. but this practfce of gro»nng, as it is cailed^i. 
ttow pretty gfinerally laid aside, and 25 pounds are considered a quarflfcr. 
e¥i4 4 quarters, or lOO pmin^, a hundred weight. 



AmnmmMTiOAL tablm. 



" Xn. S JBJSR MEASURE. 

S pinti, pU, Bake 1 ({iMurt, 
4 quarto 

Mgalloai 



«« 



9f. |l.«^ic70|qt. Ijgal. 
lhogi»ead,AM.l| 16228 



64 




XIII. DRY MEASURE. 



2 pinti, pl«. make 1 quart. 



4 quarto 
8 quarto 
4pecka 
8lMMlieLi 
4 quartern 



« 



I gallon, 
1 peck, 
1 boihel, 
1 Quarter, 
1 cnaldroB, 



on. 
eA. 



CO. 8SL6 pt.l 

iD.67.2 2 

268.8 8 

637.6 16 

2150.4! 64 

17208.2 512 



qts.ra 

-4 
8 



82 
256 



"8 
1 

8 4 
6482 



%- 
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XIV. CIRCULAR MEASURE,* 



1 




"60 


'1 >. 


• 




60 minutes " 1 degree, ° 


8600 


60 1, 




L 


80 degree* << 1 aign, a. 


108000 


1800 


SO 


1 


12 signs, or 860<» " 1 circle. 


1296000 


21600 


360^ 12|1 1 



XV. MISCELLANEOUS.^ 



12 things make 1 dozen, doz, 
12 dozen ** 1 grogs. gs. 

12 gross *' 1 great gross. 
20 things ** 1 score. 
24 sheeto of paper, 1 quire. 
20 quires make 1 ream. 



112 pounds 
10 things 
10 desms 
10 gross 

6 pointo 
12 lines 

4 inches 

6feet 



<« 
« 

*( 

t€ 
« 



1 quintal. 
1 desm. 
1 gross. 
1 great gross. 
1 fine. 
1 inch. 
1 hand. 
1 fathom. 



5 feet make 1 pace. 
BOOKS. 
When a sheet is folded into two 
' leaves, it is called Folio. 
When folded into 4 leaves, it Is 

called Quarto, 
When folded into 8 leaves, it is 

called Octavo, 
When folded into 12, it is called 

Duodecimo, or 12mo. 
When folded iuto 18, it is called 

ISmo. 
When folded into 24, it is caUed 

24s. 



kinds of dry goods, com, grain, salt, rooto, fruit, &e. A standard bushel 
is 18i inches diameter and 8 inches deep. The statute bushel for measur- 
ing coal, aehes and lime, in Vermont, contains 38 quarto, or 2553.6 cubic 
inches. 

* Every circle, without regard to ito size, is supposed to be divided 
into 3^ equal parte, called degrees, and these again to be subdivided into 
minutes and seconds ; so that the absolute quantity expressed by any of 
these denominations must always depend upon the size of the circle. In 
this measure are reckoned latitude, longitude, the planetary motions, &c. 

f The habit of reckoning by the dozen is well adapted to the English 

m^od of reckoning money; ' articles which were 4s. a dozen, being 4d. 

apiece, 7s. a dosen, 7d. apiece. Ice. Pointo, lines and inches are used in 

sooasuring the lengdi of clock pendulums. Hands are used 'an measurii^ 

. the height of homes, and fathems in measuring deoths at sea. 



188, i», 140. REoircnoif. 4S 

1. lUBDUCXION. 

188. Reduction is the method of changiiag numbers fiom 
one denomination to another^without altering their yalae.(40) 

1. In £4 8s. 6d. Sqn. bow maiij ikrthingit 

£ 8. d. qri. Ai £l«2fc. then are 20 timea at many ehilliin 

4 8 6 8 " ^'f "U Poondi; we therefore multiply & 

^ pound* hy20, and to the product, 80b, join the 8t. 

^ making 88i. Then beeaow U.j^l2d. &n are 12 

ggg timeB a« many pence ae there are ahiUinge ; we there- 

. 12 fore muJtip^r Ae 88b. bf 12, joining S» 6d. to the 

product, and thne find £4 80. 6d.=1061d. A«ain, 

181 SL ;~^''' ^ mukiplv the pence by 4, joining the 

88 ^'^ the product, and thus find £4 Sb. M. 8w.=a 

:. ^47ferthingj. ThiiproceM is called A «iiiicl«ni 

1081d. iJfteendMg, because by it numbers of a higher deoo* 

^ fflinauon are brought into a lower denomination. 

4247qr. Am. ' 

2. In 4247 farthings, how many poundsl 

4 ) 4247 -^^ ** ^** V- J2.^»^« 1 penny, there are evidently 

a« Bwny pence m 4247qr. as there are times 4 in thu 

12 ; 1061-^r. ^°?^J\ ^® therefore divide by 4, and the quotient 

-^ 18 1061 d. and 3qr. over. Then, a« it takes 12 pence 

2 1 a) 8 I 8-6d. J? "^^ ?*• ^ ^JS^^ 'nany shilJings as thereare 

- times 12 ,n 1061=88*. fid. Agiin, as it takes 20. to 
£4 8b. "?**® *1». "*g? ^"1, be as many pounds as therrte 

^^fi. lu ft„ ril"?^^ '» ^•=;,'^>*-. Thus we find 4247or.i« 
A,4 as. 6d. 8qr. This process is called ReducHon Ascending, became 
by it a lower denomination is brought into a higher. By these examples 
It will be seen that Redaction Ascending and Descending mutually prove 

As a process similaT to the above may be employed In the 
reduction of time, weights and measures, as wefi as moneys 
it may be stated in the following general terms: ' 

139.— Reductiom DEScsvDiira. 140.— RxoucTioir Ascxvdjrq. 

Rule.— Multiply tibe high- Rule.— Divide the lowest 

est denomination by that denomination by the number 

number which it takes of the which it takes 0/ that to make 

next lower to make one in one in the next higher deno- 

the higher, adding the num* mination; and so continue to 

ber, if any, of the lower de- do, till you have brought it 

nomination; and so proceed into the denomination re- 

to do, till it is brought as low quired, 
as the question requiret« 



't 
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]IBOUCTION« 

QUfistioRD roa i>RActicE. 



140. 



English Money. 

1. In £65 4s. 6d. ^qr. how J 
many farthings? 

2. In f 1465 14ft. 5d. how 
many farthings? 

3. In #47 4ft. Iiow many 
■hillings? 

4. In 29 ^ineas, at 38s. 
ho J" ^any farthings? 

5. in 40 guineasliow many 
pounds? 



1. In62818iir. how many 
pounds? 

a. In I407092i(r. how many 
pounds? 

3. In 286s. how many dol- 
lar? ' 

4. In S8976qr^ how many 
guineas? 

5. In £56 how many gui- 
neas? 



Time. 



1. In 4d. 22h. 4m. 208. how 
many seconds? 

2. How many minutes in a 
year? ,. 

3. How many houn in a 
cenrury ? 

Troy Weight. 



1. In 425060b. how many 
days? 

2. In 525960m. how many 
yean? 

3. In 876600h. how many 
centuries? 



1. In 181b. how many 
grains? 

2. In 221b. 6oz. lOpwt. how 
many grains? 



1. In 4 tons how many 
ounces? 

2. In 7cwt. 3qr. how many 
draws ? 

3. In 1961b. how many 
ounces? 



1. In 74880grB. how many 
pounds? 

2. In 129840gr. how many 
pounds? 

Aroirdupois Weight. 



1 . Tu 26 rods how many 
yards ? 

26 As 5| yds. mahe 1 rod, 
5^ "-- 5.6 we luuitiply the rods bv 

5i. To render the mal- 

190 tiplicatioD by | man 
190 ensy, we reduce it to 

deciiDaLi,( 180)aiid then 

149.0yd. pniceed as in decimals. 
(122) 



1. In 143360OZ. how many 
pounds? 

2. In 222008 drams, how 
manycwt.?- 

3. In S136oz. how many 
I pounds? 

Long Measure. 



1. In 143 yards how manv 
rods? ^ 

Hera we reduce k 

5.5)148.0(aftrd. to a decimal, a« be- 

1 10 lore, and divide aa 

indecimals,(128). 

.310 Whenever a frac* 

880 tioa occors. it aiiiy 

— be cbanged to a 

deciaal, and wed 

■aandi. 
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S. In S milet how many 
feet? 

S. In47m.5fii. 16rd.l3ft 
in. how many inches ? 

4. How many inchei round 
the earth? 



8. In 15840 ft. how many 
milea? 

8. In 9030888 in. how ma- 
ny miles? 

4. In 1578434830 in. how 
many degrees? 



Cloth Measure. 



1^ In 59 yds. how many 
nails? 

S. In868E.£. 3qr. how 
many nails? 

8. In 576 £. F. how many 
quarten? 

Square Measure. 

1. In 1500 acres how many 
eods? 

8. In a township 6 miles 
square, how many acres? 

8. In 34 sauare yards^ how 
■lany inches? 



1. In 944 nails how many 

yvds? 

3. In 7348 nails how many 
£. eUs? 

8. In 1738 qr. how many 
P.eDs? 



I 



1. In 34000 rd. how many 
acres? 

3. In 33040 acres how ma- 
ny miles? 

8. In 81104in. how many 
square yards? 



Solid Measure. 



1. How many mchei in 8 
cords of wood? 

3. How many inches in 87 
solid yards? 

Wine Measure. 

1. In 178 hhd. how many 
pints? 
3. In 5 pipes how many 

gills? 



1. How many cords m 
4438G8 8oUd inches? 

3. In 1359713 in. how 
many yards? 



1. In 89713 pt. how many 
hogsheads? 

3. In 30160 gills how many 
pipes? 



Beer Measure. 

1. In 8 haxrels how many 1. In 3804 pts. how many 

pinU? harreb? 

3. In 14 hhd. how many 3. In 8034 qts. how m&ny 

quarts? hogsheads? 

Dry Measure. 



1. In 9 quarters how many 
pints? 

8. Reduce86hu.8pk.8qii. 
1 nt to pints. 



1. In 4608 pts. how many 
quarters? 

8. Reduce 8849 pinti lo 
hushels 



46 



1. In 6 signs bow many 
minutes? 

2. In 47* a«' 16" how many 

seconds? 



REDtrCTIOPf . 140, 141, 

Ciicuiar Mea»ure. 

U How n^any signs in 
10800 minutes? 

ft. In 170595* bow <nany 
degrees^ 



REDUCTION or DECIMALS. 



141. 1. Reduce 4 otmc^v 
to '^ decimal of a pound. 

4oz.=-Jit lb. As 1 lb. is 
16)4.0(.25 16 oz. 4 oz. are 
32 ^ of a pound, 

and -^ reduced 
to a decimal, 
(laO) is .25 <^ «L 
pound* 



80 
80 



24 



3. Reduce 3 inches to Ibe 
decimal of a yard. 
12)3.0(.25 3 mcbes=-A of 
a footy and -^j 

s:0.25ft. and 0.26 
ft. are reduced to 
yards by dividing 
them by K (1^)- 
The sign 4* denotes 
that more decimal 
figures may be had 
bv adding more cl* 
poers. 



60 



3)0.2500 

0.0833+ 
Ans. 



3. Reduce 8hours24min. 
to the decimal of a day. 
60)24. 24m.=|ib.=i0.4b. 
— then 8h. 24m.ts=8.4h. 

^)^^ and 8.4h.= j|:|4= 



149. 1. How many ouaece 
ave 6.^ of a pound! 

Pounds are jn e du c od S» 
J2B wbcM by nuHiplicatm, 
1(9 (189) and .2&lK multi- 

plied l^ 16, the ouucet 

150 In a pound, the product 
26 (122) is 4 ounces. 

OS. 4.00 

> 

3. H^w many inches am 

0.0883+of a yd 

Yards are reduced t& (vat 

0.0S33 by multiplying, them by 3, 

S and feet to inches by mul- 

tiplying by 12, (139.) 

0*2499 Here it will be seen, by 

12 comparing this with the 

■ ■ example at the left hand, 

2.9988 that there is a kes of 12 

ten thousandths of an inch, 

on account of the decimal being in- 

eoiD|>letev 



S, In 0.35 of a day, how 
many hours and minutes? 

To redace days to 
hours, we muhiply 
by 24, and tiifi pro- 
duct is 8.4 h. and 
.4 multiplied by €0 

gives 24 minutes; 
len 0.35 d.»8 b. 
24miii. 



0.S5 
24 

140 
70 



h. 8.40 
60 



The aboTC methods of chang ing decimaU to integen of a difJfercnt de- 
nomination, and the reverse, are called the Reduction of Hccimals 



t4S, 144, t4S. 



REI>UC1WM 



i7 



143. To reduce eomptMud 
$mmbers to decimals of the 
highe$i denomination, 

KuLE. — Divide the lowest 
denomination (annexing one 
or more cipher, as shall be 
found necessary) by the num- 
ber which it takes of that to 
■Mkie one of the next higher 
denomhiation, ( 1 96) and write 
the quotient as a decimal of 
tiie lugher; divide this higher 
denomination by the number 
which it takes to make one 
still higher, and so continue 
to do till it is brought to the 
decimal required^ 



144. Tojpnd the vahte of a 
decimal in integen of a lower 
denominoHon. 

Rule. — ^Multiply the dae»- 
mal by that number which it 
takes of the next lower deno- 
mination to make one of die 
denomination in which the 
decimal is given, and point 
offnsin the multiplication of 
decima]8.(122) Multiply the 
decimal part of the pvoduct 
by the number it takes of the 
next lower denomination to 
make one of that, and so on; 
the several numbers at the left 
of the decimals wOl be the 
answer. 



QUESTIONS FOR PRACTICE. 



1. Reduce 2 yards, 2 feet, I 1. Reduce 0.5908 lod to 
jft..„_i-_ ._ .t. J _. . yards, feet and inches. 

0.5303X5.5=2.91665yd. 
0.91665X3=2.74J)95ft. 
0.74995Xl2=8.9994in or 
2yds. 2ft. 9in. nearly, Ans. 



and 9 inches to the decimal 
of a rod. 
12)90)0(0.75 ft. 

3)2.75(0.9166 yd, 

5.5)2.9166(0.5303 rd. Ans. 

2. Reduce lOs. 3d. to the 
decimal of a pound. 

3d.=T^8.=0.25s. and 
10.25».= »§^*r=0.6125/. 

3. Reduce 3qrs. to the de* 
cimal of a shilling. . 

4. Reduce 12s. 9d. 3qr. to 
<he decimal of a pound. 

145. In computing interest, it is common to consider 30 
days one month, and 12 months a year. 

Reduce Q.725 



2. In 0.5125/. how many 
shillings and pence? 

3. What is the yahie ol 
0.0625s. ? 

4. What is the value of 
0.640625/. in integen? 



Reduce 8 months 21 dajrs 
to Uie decimal of a year. 
t21d»:*sf^in.=B0.7m. and 8m, 
2i«-4^«0.725yr. Ana. 



year |» 

months and days. 

0,725Xi2-«.7»a. and 

0«8XdO-^ld. 



/ 



OOMPOimD Jf UMBEBS. 
S. ADDITION. 



148» 147, 148. 



146. 

fcrSbii 



li pMTMB 

or whei 



L t.4. 
2 17 8 
16 8 
10 4 

4 18 8 Aot. 

4 18 8 proof. 



As w m^ ^nrj OTideiitlv add pence to pence, ■hiUiagi 
to shillings, kc. we write aown the numbers so that pence 
shall staiM under pence, shillings under shillings, and so 
on. We then add the pence, and find their sum to be 
16d. but as 12d.sls. 15= Is. 8d. We thercloK write 
down 8d. under the column of pence, and reserve tlw is. 
to be joined with the shillings. We now add together 
the shillings, which, with the Is. rcsenred, amount to 39te. 
Bs j£l 18s. we therefore write ISs. under the column of 
■hillings, and reserve the £1 to be joined with the pounds. I^tly, we 
add the pounds, and joining the jCl reserved, write the amount, j&4, un- 
der the colnmn of pounds; and thus we find the whole cost to be j84 ISi. 
8d. The above process is called Compound Addition. 

COMPOUND ADDITION 

" 147. Ii the uniting together of several compound numbeit 
faito one •uin.(48) 

RULE. 

148. Place the numbers to he added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and canry 
for that number which it takes of that denomination to make 
1 of the next hi^er, writins the excess, if any, at the foot 
of the column. Froceed witn each denomination in the samo 
way, till you arrive at the last, whose amount is to be set 
down sts m Simple Addition. 

Pkoor.i-The same as in Simple Addition. 



M. 



QUESTIONS FOR PRACTICE. 



ENGLISH M 

£ ■» d. of* 

47 7 8 2 

8 8 4 8 

15 18 9 1 


oney: 

£ s. d. 
48 10 101 

18 16 41 

19 6i 


TROY WEIGHT. 

lb. OS. pwt. gr. lb. OS. pwt. nr. 

17 8 16 16 14 10 "^18 % 

18 2 19 16 18 10 17 
15 6 10 8 27 10 4 28 






TIME 

■^ V. d. h. m. 
8 8 8 liS 41 
8 1 6 18 10 
ft # 19 67 


vlr. d. Ii. n. 

6 880 21 17 
17 100 7 49 

4 80 22 85 


AVOIRDUPOIS WEIGHT. 

T.cwt.qr. lb. OS. lb. os. dr^ 
2 16 1 15 8 15 15 18 
2 12 2 10 7 8 12 18 
1 7 8 5 18 4 10 11 







M8. 



COMPOUND NUMKERS. 
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LONG BIEASURE. 

mi. ftt. rd. ft. in. dee. mi. fa. rd. 

37 3 14 12 7 168 67 7 26 

18 7 36 9 4 124 53 G 14 

23 6 12 14 9 101 40 34 



CLOTH MEASURE. 



325 


%■ 


na. 
2 


E.E. 

18 


%• 


na. 

2 


112 


2 


3 


26 


2 


3 


210 


1 


2 


10 


3 


2 



SQUARE MEASURE. 



acr. roo. rds. 

56 3 37 

39 2 ' 28 

75 1 18 



rds. ft. in. 

36 179 137 

19 235 63 

12 111 141 



SOLID MEASURE. 



cor. ft. in. 

18 120 1015 

24 80 159 

40 116 1000 



WINE MEASURE. 



hhd. gal. qt. 
3a 52 3 
16 27 1 
36 15 2 



t. p. hhd. gal. qt 

4 1 1 In J 



6 
3 1 



1 41 

19 



< 



•*mm 



BEER MEASURE. 

ba. eal. at. hhd. ffal. at. pt. 

4- 13 2 76 38 3 

3 29 93 17 1 



DRY BfEASURE. 

qr. ba. pk. qt. bu. pk. qt. pt. 
8 7 12 36 7 1 



4 6 3 7 
16 4 2 6 



36 

18 3 

10 1 4 1 



CIRCULAR MEASURE. 



yd. 


ft. 


in. 


o 


/ 


It 


8. 


o 


/ 


M 


79 


22 


1412 


25 


17 


18 


2 


10 


45 


30 


43 


17 


587 


17 


49 


56 


4 


15 


40 


19 


17 





249 


12 


35 


24 


3 


24 


26 


10 



If a man ponShafle a yoke of 
oxen for £15 5b. 8d., four cows 
for £^ 10s. 6d., and a horse 
for £26; what did they all 
cost? . Ans. £61, 16s. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24in. 
of land} the remaining room 
Ird. 1yd. Ift; and the walls 
and chimney cover 2rd. llin. ; 
how much land does the whole 
house occupy ? 

Ans. 8rd. 1yd. 1ft 35in. 
5 



A certain field has four sides, 
whose lengths are as follows : 
4ch. STlin. 5ch. 191in. 4ch. 
501in. and 6ch. 4]in. ; what is 
the distance round it ? 

Ans. 20 ch. 

What is the weight of 3hhd« 
of sugar, the first weighing 
lOcwt 201b.; the 2d, 9cwt. 
Iqr. 15oz. ; and the Sd, llcwt 
151b. 14dr. ? 

Ans. 1 ton, 10 cwt 2.q«. 7 lb. 
15 oz. 14 dr. 



60 



SUBTRACTION. 



149, UO, ISI. 



EB* Stttittactfon* 



149. 1. A penon boaeht a cow for £3 78. 6s., and sold it for £4 12s. 

3d., how much did be gain 7 

We write the less number under the ^freater, so that 
pence shall stand under pence, shillings under shil- 
lings, and pounds under pounds; we then begin fi 
the right hand, but as we cannot take 6d. firom 3d., 
we borrow from the 128. Is.^l2d.. which we join with 
the dd., making 15d., and then Go. trom 15a. leaves 
9d., which we write under the pence. We now pro- 
ceed to the shillings, but as we have borrowed Is. from 
12b. we call the 1^. lis., and 7s. from lis. leaves 4s., 

and lastly, £3 from £4 leaves £1. Thus we find that he gained £l 4g. 9d. 

The above process is called Compound Subtraction. 



£ 


s. 


d. 


4 


12 


3 


3 


7 


6 


1 


4 


9 



Gain 



Pnx>f 4 12 3 



COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, so 
as to find the difference between them. (42) 

RULE. 

151. Write the less number under the greater, so that the 
parts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over : proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the 
upper number as will niake a unit of the next liigher denomina- 
tion, remembering to diminish the number in the next place in 
the upper line by 1. 

Paoor. — ^The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. ' 
ENGLISH MONEY. TROY WEIGHT. 



£ s. d. 
Borr. 149 10 8 
Paid 86 12 4 



£ 8. d. qr. 
79r 9 8 1 
197 16 4 2 



Due 62 18 4 



TIME. 

d. h. m. s. yr. d. Ji. m. 

17 13 27 19 12 125 17 4 

12 16 41 35 4 204 16 12 



lb. oz. pwt. 
440 5 15 
60 8 19 12 



lb. oz. pwt. er. 
27 8 12 10 
19 4 16 19 



AVOIRDUPOIS WEIGHT. 

lb. oz. dr. to. cwt. qr. lb. oz. dr. 
9 11 3 J9 4 II 



84 10 8 
76 14 9 



3 12 1 20 9 7 



^^ 
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COMPOUND NUJIBERi. 
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LONG MEASURE. 

yd. ft. in. deg. mi. fur. rd. ft. in. 
262 10 364032287 
16 1 11 17 46 1 37 9 3 



19 



CLOTH MEASURE. 

or. na. E. E. qr. na. 

12 432 3 1 

13 177 3 2 



SQUARE MEASURE. 

acr. ro. rd. ft. rd. ft. in. 

29 3 10 156 25 28 110 

24 3 25 158 19 105 101 



SOLID MEASURE. 



cor. ft. in. 
264 105 1101 
146 116 1640 



!. ft. in. 
'79 22 927 
22 26 1626 



A man sold a piece of land 
for £735 lis. 6d., and receiv- 
ed at one time £195 13s. lid., 
and at another, £61 5s. ; how 
muoh remains due ? 

Ans. £478 12a. 7d. 



WINE MEASURE. 

69 «S 3 1 



24 3 1 



ba. 

27 

19 



BEER MEASURE. 

'gal. qt. hhd. gaJ. qt. pt. 
17 1 120 ^ 

13 3 



6a 47 1 1 



DRY MEASURE. 

bu. pk. qt. pt. en*, bu. pk. qt. pt. 
- - - 6 6 2 7 

4 6 3 6 1 



11 

6 


1 
1 




7 


1 






CIRCULAR MEASURE. 



o 

120 
80 



46 
61 



// 

33 
48 



8. 

4 





14 

18 



16 
44 



A person, haying 634 yards 
3qr8. of cloUi, sold at one time, 
247yds. 2qrs., and at another, 
114yds. Iqr. ; how much haa 
he left? Ans. 263 yds. 



152. In computing interest, the month is commonly reckoned 
30 days, and the year 12 months. (145) In working the follow^ 
Axig questions, in place of the months, write the numbers of the 
montiis. (137) 



A note was on interest from 
Dec. 29, 1825, till June 22, 
1828 ; what was the length of 
time? 

yean. mo. days. 
1828 5 & 
1825 11 29 



2 5 23 Ans. 



How lon^ was that note on 
interest, which was given, 1826, 
January 3, and paid August 1, 
of the same year? 

Aiia.&n.28d. 

How long from 1822, April 
21, to 1826, March 15? 

Ans. 3yr. IQmo. 24d. 
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KULTirUCATION AMD J>ITf8ION. 



ISS,15«. 



D* JllttltfitncAtion 9n9 Bfiiifiiion* 



1 ftS. 1 . What will 61b. of coffee 
cost at Is. 6d. 3qr. per pound 7 

The cost of 61b. is 

8. d. qr. evidently 6 times 

1 6 3 the cost* of lib. j we 

6 therefore multiply 

— the price of lib. by 

Ans. 9 4 2 6 ; tnus, 6 times 3qrs. 

are IBqrjizAd. 2qr., 

of which we write down the^ 2qr.. 

and' reserve the 4d. to be joinea 

with the pence. We then say 6 

times 6d. are 36d., and 4d. reserved 

are 40dz=:3s. 4d.^ of which we write 

down the 4d., and reserve the 38. to 

be joined with the shillings. Lastly, 

we say 6 times Is. are 6s., and 3s. 

reserved are 9s., ^nidch we write 

down, and the work is done. 

2. What will 47 yards of cloth 
cost at 178. 9d. per yard 1 

We first multiply 
9d. by 47, and di- 
viding the product 
423d. by 12, find 
35s. 3d. to be the 
cost of 47yd. at 9d. 
Again we multiply 
35s. 3d. 17s. by 47, and 
write the partial 
products, which 
are shillings, under 
the 35s. iTiese ad- 
ded together make 
A. £41 14s. 3d. 834«., which divid- 
ed by 20, give £41 
I4s., and bringing down the 3d., we 
have £41 14s. 3d. for the whole cost. 
This method will prevent the neces- 
sity of dividing this rule into a varie- 
ty of cases. 

By comparing the corresponding 
examples in the two columns, it 
will oe seen that they mutually 
prove each other, and this arran^- 
ment prevents the necessity of in- 
serting the answers under the ques- 
tions, they being found in the adja- 
caat questions. 




12)423d. 




2|0)83|4s. 



164. 1. If 61b. of coffee cost 9s. 
4d. 2qr., how much is that per lb. ? 

if we divide the 

s. d. qr. price of 61b. into 6 

6)9 4 2(l8. equal parts, one of 

6 those parts must be 

— the pnce of lib. To 

3 do tnis we fii'st seek 
12 how many times 6 in 
-~ 9s., and write la. for 

6)40(6d. the quotient. We 

36 then multiply and 

•» subtract as m Simple 

4 Division. We then 
4 multiply the remain- 

— der, 3s., by 12, adding 
6)18(3qr. the 4d. (139), and di- 

18 vide the sum 40d. by 

— 6, which gives 6d. for 
a quotient, and 4d. 

remain, which reduced to farthings, 
and the 2qrs. added, make ISqrs. 
These divided by 6, give Sqrs. for 
the quotient. Thus we find the jnice 
of lib. to be Is. 6d. 3qrs. 

2. If 47 yards of doth cost £41 
14s. 3d., what is that per yard1 

Here we divide 
£ s. d. the whole price by 

47)41 14 3(£D the whole quantity , 



20 
47)834^.(178. 

364 
829 

12 

73 
35 

423 



as before. As 47 
is not contained in 
the pounds, we 
place a cipner in 
the quotient and 
reduce the pounds 
to shillings, adding 
the 14s. Dividing^ 
8348. by 47, we 
get 17s. m the quo* 
tient. The remain- 
der, 35s., reduc- 
ed to pence, and 
the Sd. addedf, give 
4iS3d«, which di- 
vided by 411, pr% 
9d. in the quotient. 
Thus we find the 
price of one yard 
to be 17s. 9. 



m^.4* 



coxmnvA- WBWftks* 
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COMPOUND MULTBPUCA- 
TION 

f35L Is the method of find- 
ing the araoant of a compound 
number by repeating it a pro- 
posed number of times (43). 

RULE. 

157* Write the muldjAier 
under the lowest denomination 
of the multiplicand. Reserve 
fiom each _ product as many 
nnitB . ms may be had of the 
next higher denomination, and 
write down the excess, adding 
the number reserved to the 
next product. 

Note. This rule is susceptible 
of the same contractions as Simple 
Mukiplieafioa. 



COiffOUND DIVISION '^ 
156. Is the method of 8epa« 
rating a compound number in- 
to any proposed number of 
equal parts (441. 

158. Write the numbers as 
in Simple Division, and divide 
the several terms of the divi- 
dend successively by the* divi- 
sor. Should the fint term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the same with the 
several remainders. 

Note. — ^This rule is susceptible 
of the same contractions as Sunple 
Division. 



QUESTIONS FOR PRACTICE. 



3. What will 6 cows cost at 
£4 6s. 8d. apiece ? 

4. What will 9c wt of cheese 
cost at £1 lis. 5d. per cwt ? 

5. What will 28 yards of 
broadcloth cost at 19s. 4d, per 
yard? 

0. What will 96 quarters of 
jye cost at £1 3a. 4d. a qr. ? 

T. What will 47 yards of 
cloth cost at 17s. 9d. a yard ? 

8. How many yards in 17 
pieces, each containing 29yds. 
3qrs.? 

9. What will 94 pair of 
stockings cost at 12s. 2d. a 
pair? 

10. What will 512 bushels 
of wheat cost at 58. lOd. a 
bushel ? , 

11. If a span of horses eat 2 
bu. 3 pks. of oats in one week, 
how many will they eat in 25 
weeks? 

5* 



3. If 6 cows cost £96, how 
much is that apiece ? 

4. If 9cwt. of cheese cost 
£14 25. 9d. how nmch is that 
per cwt? 

5. If 28yd8'. of broadcloth 
cost £27 Is. 4d. what is that a 
yard? 

a If 96qrs of lye cost £112, 
how much is liiat a qr. ? 

7. If 47yds. of cloth cost 
£41 14s. 3d. what is that a 
yard? 

8. In505 yd. 3qr. how many 
pieces of 2^rd. Sep*, each ? 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair? 

10. If 512 bushels of wheat 
cost £149 6s. 8d. what is tiaX 
a bushel ? 

11. If a span of horses eat 
68bu. 3pk. of oats in ^ weeks^ 
how much iff that a week ? 
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1U8CSLLANCOV8. 



iao,im. 



MISC£I«I«AlC£OUS. 



159. 1. How many seconds 
fi 38 Teaia of a65d. 6h. each? 

Ans. 883612800. 

3. How many seconds from 

tfie birth of Chiist to the end 

of the year 1824, allowing 

965d. Sh. 48nL 57s. to a year P 

Ans. 57559859088. , 

3. How many seconds in 8s. 
l^ 14^ 96" ? Ans. 908066. 

4. How many inches from 
Mon^lier to Buriington, it 
being 38 miles ? 

Ans. 2407680. 

160. 5. Three men carried 
in 91bu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
times did they go ? 

1 ba. SpkraSpk. As they alto- 

1 bu. = 4 gether carried 13 

3pk.=5 pks. each time^ 

— they evidently 

13pk. went as many 

• 91 times as there are 

4 times IS (in 91bu. 

— • aAer hemg re- 

13)364(28 times duced to pecks, 

26 i. e.) in 364pk8., 

— which we find by 

104 dividing; to be 28 

104 times. Hence 



When it is required to find 
how many times several quan- 
tities, taken one of each at a 
time, may be had in a given 
quantity ; 

RuLs. — ^Reduce the given 
quantity to the lowest denom- 
ination mentioned for a divi- 
dend : reduce one of each of 
Hke other Quantities mention- 



ed to the same denomination, 
and add them together for a 
divisor — ^the quotient will be 
the number of times required. 

6. In £33, how many guin- 
eas, pounds, dollars and shil- 
lings, of each an equal num- 
ber? Ans. 12. 

7. A person wishes to draw 
off a hogshead of wine into 
gallon bottles, two quart, quart 
and pint bottles, of each an 
equal number ; how many must 
he have ? 

Ans. 33 bottles of each kind, 
and S^ts. over. 

8. If 4 men spend each 14s. 
Id. at a tavern, what is the 
whole biU? Ans. £2 16s. 4d. 

9. What will be the weight 
of 12 silver cups, each weigh- 
ing lib. loz. Ipwt 20 grains ? 

10. What wiU 700 bpshels 
of potatoes cost, at Is. 3d. a 
bushel? Ans. £43158. 

11. How much wood in 27 
loads, each contuning 1 cord 
18ft. ? Ans. 30cor. 102ft. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d., what must 
each pay ? 

13. If 12 silver cups wei^h 
131b. loz. lOpwt, what is the 
weiffht of each cup ? 

14. If 700bu. of potatoes cost 
£43 15s. what is that a bush- 
el? 

15.- If .27 loads contain 30 
cor. 102ft. of wood, how much 
in each load ? 

16. If a person travel 32rd. 
12ft. 3^in. in a minute, how 
far would he go, at that rate, 
in 2 hours ? 



im. 



MISGUiLANKOUS. 



M 



17. If a mui drink a pint of 
rum a day, how mack will he 
dzink in a year ? 

Abb. 45gaL 3qt Ipt 

18. How many barley corns 
will reach round the world, 
suppofiinff it to be 25030 
miles ? Ana. 4755801600. 

19. Divide $120 amonff 4 
men, so that the shares shall 
be to one another as 1, 2, 3, 4. 

Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, must a man take 
in going from Buzlinffton to 
Boston, It being 190 mues ? 

Ans. 401280 steps. 

21. If a person travel 12mL 
28rd. in 2 hours, how far does 
he go in a minute ? 

&, How many lots, each 
containing three quarters of 
an acre, are there in a square 
mile? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and 2 quarts, of each an equal 
number, bow many must he 
have ? Ans. 144 of each. 

24. There are three fields, 
one containing 7 acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 
over. 

25. In 172 moidores at 366. 
each, how many eagles, dol- 
lars and nine-pences, of each 
an equal number ? 

Ans.' 92 ef each, and 68 
niae-pences over. 



96. In 470 boke« of raffar, 
each 261b., how many cwt ? 
Ans. 109cwt Oqrs. 121b. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigars per day, how 
much will it cost him for cigan 
during the months of January, 
February and March, in a 
common year ? 

Ans. 405 cents, or $4 5 cts. 

28. What is the diffbrenoe 
between six dozen dozen and 
half a dozen dozen? 

Ans. 792. 

29. What is the difference 
between half a solid foot and a 
soUd half foot ? 

Ans. 648 inches. 

30. A note was on interest 
from March 20, 1819, till Jan. 
26, 1824 ; what was the length 
of time? 

Ans. 4yr. lOmo. 6d. 

31. Divide £7 amons 8 men 
— ^give A. 8d. more uian B., 
ana B* 8d. more than C. dLC. ; 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 50, and 
by C at $72 25; what is the 
average judgment? 



A. 1 

B. 1 "^69 50 The average in this 

C. 1 72 25 case is evidently 
— found bv dividing tlie 

8 ) 201 75 sum of the several 

— ^— jud(ipnenls by Uie 

Ans. $61 25 number of appraisers. 

33. M, N, O, and P apprais- 
ed a ship as follows, viz. M at 
$6700, N at $9000,0 at $8750 
and P at $7380; what is Urn 
average judgment ? 

Ans. $7957 50 
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31 Ib SSQBOOacnhic ine^ 
hoir DMOiy Gords of wood? 

Ans. 25 cords. 

3S. A and B wishing to swap 
honos, and disagreeing aa to 
the conditions, referred tiie 
matter to three disinterested 
persons, X, Y, and Z, whose 
judgments were as follows, viz., 
A said A should pay B $8, and 
Y said A should pay B $6; but 
Z said B should pay A $5; 
what is the average judgment? 
Ans. A must pay B $3^. 
/in In the exchange of 

XX$QS9 ?'5<^»es, where the 

Y I Q Q juagmenl of the ref- 

z 1 6 ^^^„ *® jp^'^^y ^ 

one side of the equi^- 

14 B ^^ partly on the 

5 A other, subtract one 

___ side frtwn the other, 

8)9(3 Ans. «°4 Jivide the re- 
' V mainder by the num- 

ber of refere«8 for the average judg- 
ment. 

96. C and D, wishing to swap 

fiinns, referred the subject to 

O, P, Q and R, and agreed to 

abide t^eir judgment, which 

was as follows, viz. O said C 

should pay D $70 ; P said C 



ahoiild pay D ^00; and Q 
■aid C. ahonld pav & $55 ; but 

R said D shocdd*pi^ € $SSr; 
how W98 the matter settled ? 
Ans. C pays B $50. 

37. What is the weight of 
4hhd. of sugar, each weighing 
7cwt. dqrs. 191h. 

Ans. 31 cwt. 3qf8. SOlb. 

38. Thvee men and 2 bc^s 
hoed 30000 hills of eom, and 
each man hoed two hills while 
a boy hoed one; how many 
hills Mrere hoed by each man, 
and how many by each boy ? 

Ans. Each mnn hoed 7500, 
and each boy 3750 hills. 
3x3+a=8 Divisor. 

39. If $911,555 be divided 
amon^ 5 men and 4 women, 
what IS each man and woman's 
shore, a man's share being 
double that of a woman ? 
Ana $ $65.1 ll=wom*s share. 
^^- } $130.222=man?s share. 

40. Two places differ in lon- 
gitude 3r 37' 3"; what is their 
difference in reckoning time, 
allowing 15° to make an hour ? 

Ans. 2h. & 28^\ 



REVIEW. 



1. When are numbers called 
compound, or complex 1 > 

St. By what are the operations 
perfbnned by compound numbers 
reeulated? 

9. Repeat the table of Federal 
money,— of English money. 

4. Wliat ate the names and val- 
ves of the coins of the United 
Slates ? 

5. What are the most common ' 
ftNnei|;n coins? what their several 
vah&es t 

6. What k the table of time T 



7. How IS the year commonly di- 
vided ? Repeat the number of days 
in each month. 

8. What is meant by leap year? 
How may we know whether a year 
is leap year or not 7 What is meant 
by old and new style ? 

Let the pupil be questioned in HH^ 
manner respecting the other ta- 
bles. 

9. What is Reductba? Of bow 
many kinds is it ? 

10. What is the rale for Redue- 
tioB Deseendtng 7 Ascendiog ? 



161* 168. 



PER CENT. 
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11. What is the method of pioof 
in eachf 

12. How wodd you proceed to 
multiply by S| 7 to cbvide by 6^ 1 

13. What 18 meant by Induction 
of Decimals ? 

14. How would you proceed to 
find the value of a decimal in inte- 
gers of a lower denomination 7 how 
to reduce compound numbers to de- 
cimals of a higher denomination 7 

15. How many dajrs are com- 
monly reckoned to a month, in com- 
puting interest? (145) How are 
days and months reduced to a deci- 
mal oi a year 7 

16. What is Compound Addition 7 
— 4he Rule 7— Proof 7 

17. What is compound Subtrac- 
tion 7— the Rule 7— Proof 7 



18. If you wish to subtract one 
date from another, how would you 
proceed 7 (152) 

19. What is Compoond Muhi- 
l^cation 7— the Rule 7 What is 
Compound Division 7— -the Rule 7 
What relation have these two rules 
to each other 7 Of what c<mtrac- 
tions are these rules susceptible 7 

20. What are tte several contrae- 
tions of Simple Multiplication 7 (90, 
91, 92, 93,)— of Divinon 7 (106, 109, 
110, 111.) 

21. Wnat is meant by a ample 
number? What is the distincticm 
between a simple and a ccanpound 7 

22. How wdlild you proceed to 
take quantities of several denomi- 
nations, each an equal number of 
times, m>m a given quantity 7 



SECTION V. 



PER CENT. 

161. Per Cent, is a contraction of per centum^ Latin, signi- 

S'me by the hundred, and implies that calculations are made by 
e Hundred. Per Annum signifies by the year. 

muxtuu 

ANALYSIS. 

161I* If I lend a neighbor 25 dollars for one year, and he allow me 
6 cents for the use of each doUar, or 100 cents, how much must he pay me 
in the whole at the end of the year 7 

If he pay 6 cents=i.06 of a dollar (132) for the use of lOO 
cts. or 1 dollar, he must evidently pay 25 times .06, or (86) 
X>S times 25c=j[1.50 for the use of 25 dollars. Hence, 
25-f-1.5(hd26JI)0 is the sum due me at the end of the year. 
The $Z5 is called the principal^ the .06 is called the rate 
per cent., the $l£0 is called the inUreHj and the ;gf26JS0 is 
26.50 called the omouni. Hence the following 

DEFINITIONS. 

* 163. InUrtH is a premium allowed for the use of money. 
The sum of money upon interest is called the prmcipdL 
The rate is the per cent per annum agreed on, or the interest 

of one doUar for one year, expressed decimally. 
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53 SIMPLS INTEREST. 16i— 167. 

The principal and interest added together are called the 
amount, / 

Interest is <^ two kinds, Simple and Compound!. 

164* Hie rate per cent, is expressed in hundredths of a dollar. Deci- 
mals in the rate below hundredths are parts of one per cent. The rate of 
interest is generally established by law. In New->Eusland legal interest is 
6 per cent., in New-YcNrk 7 per cent., and in Euglaud 5 per cent. Where 
the rate is not mentioned in tiiis work, 6 per cent, is understood. 



SIMPLE INTEREST. 



165. Simple Interest is that which is computed on the prin- 
cipal only. 

FIRST METHOD. 

ANALYSIS. 

166. 1. What is the interest of ^$^38.12 for 2 years, 8 months and SI 
days, at 6 per cent, per annum ? 

Multiplying the principal by the rate gives the in- 

jQ[38.12 terest ior one year, (16z) and the interest for one 

.06 year multipliea by the number of years, is evidently 

■ the interest for the whole time. Twenty-one' days 

'^;^? are M o*" a month-=D.7, and 8 mo. 21d.=8.7 mo. 
2 72d 
' But months are 12th8 T)f a year, hence 8.7m.=rJt' j- 

114360 nio.z:i).725 year (142), and 2yr. 8mo. 21d.=:2.725 

46744 years ; we therefore multiply 2.2872, the interest for 

160 104 one year, by 2.725, the number of years, and the 

4B^44 product, $ QJSS&, 18 the interest for the whole time. 

. Hence, 

96.2326200 

167. To compute the interegt on any sum/or any Hme. 

RvLE. — ^Multiply the principal hy the rate expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest thus found by the number of years, 
'^educin^ the months and days, if any, to the decimal of a year) ' 
(145) and the product properly pointed (106, 116) will be the 
mterest required. . 

NoTK.-^ solving the following^ quesUoos, the decimal of a year, when 
It has not terminated sooner, has beea carried to four places of fi|pires, 
and that will give the interest sufficiently correct for common practice. 
When great accuracy is required, find tne number of da^'S in the given 
months and days, and divide these by 365, the niunber oi days in a year, 
and the quotient will be the true decimal of a year. 
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2. What is the amount of 
$175.62 for one year and six 
months, at 6 per cent ? 

175.63 prin. 
.06 rate. 



10.5372 one yr. int 
1.5 time. 

The de'cimals 

526860 below mills are 
105372 omitted in the 

answer to this 

Int 15.80580 and the foUow- 
PrL 175.62 ing questions. 

Atts.191.425 amount 

3. What is the amount of 
$10.15, on interest 12 years at 
6 per cent ? Ans. $17,458. 

4. What is the interest of 
$48,643 for 2 years at 6 per 
cent ? Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
and 10 days, at 6 per cent ? 

Ans. $50,041. 

6. What is the interest of 
$213^23 for 3 years and 12 
days, at 10 ^r cent.^ 

Ans. $64,679. 

7. What is the interest of 
$1600 for 1 year and 3 months, 
at 6 per cent ? Ans. $120. 

8. What is the interest of 
$121.11, for 2 years and 7 
months, at 5 per cent ? 

Ans. $15,643. 

9. What is the interest of 
$12418 for 2vr. 8mo. ? 

Ans. $19,868. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 6 
months, at 6 per cent ? 

86.5166 If the priocipal 
.06 be EiigKsh money, 
the shiUmgs, pence, 



€5.190996 d&c. mustbe reduc- 
1.5 ed to the decimal 
— — of a poond, (143), 
25954980 then proceed as in 
5190996 Federal money. 
■ The interest will be 

Ans. £7.7864940 in pounds and 
decimal parts, i^hich must be re- 
duced to shillings, Slc. (144). 

11. What is the interest of 
£U13s. 4d. for 1 year, at 9 
per cent ? Ans. 3b. 

12. What is the interest of 
£25 for 6 months, at 4 per 
cent ? Ans. 10s. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
per cent ? ^ Ans. $21,249. 

14. What is the interest of 
$240.16 for 3yr. 5mo. Id.? 

Ans. $49J272. 

15. What is the interest of 
$958.54 for 5 days, at 7 per 
cent ? Ans. $0,925. 

16. What is the interest of 
$23.23 for 3 years, at 5} per 
cent? 

5i per cent=:.055. 

Ans. $3,882. 

17. What is the interest of 
£329 17s. 6d. 2qr. for 3 years, 
7 months, and 12 days, at 5 
per cent ? £59 ISe. Ojd. 

18. What is the interest of 
$537,246 for 1 year, at 6 per 
cent? Ans. $^.234. 




60 SIMPLE INTEBEST. 168^110 

SfiCOlTD METHOD* 

ANALYSIS. 

168. 1. What is the interest of ;^60, for 5 months and 21 days^ at IS 
per cent, per annum T 

If the interest of 5^ ^ 12 cents for 12 months, the interest of $} for 1 
month will be 1 cent, for 2 months 2 ceitfs, for 3 months 3 cents— «nd 
generally the nonritMsr of months written as so many cents, or hondredths 
of a dollar, will be the mtenest for that time. And as the interest of $1 

for Imo. (=:^ days) is 1 cent, the interest for any 
GO prin. number or days is so many SOths of a cent, or 3ds of 
.067 rate. a mill. In the present example we write the 5 months 
as so many cents, or hundredths of a dollar, and di- 
viding the days by 3, find 1 of them to be 7, which 
we write in the place of mills in the multiplier ; and 
^60 multiplied by 50.057, (the interest of ^1 for the 
53.420 Ans. given tune,) the product, 53.42, is evidently the inter- 
est of 560 tor that time. 

169. 2. What is the interest of 56O for 6 months and 21 days, at 6 
per cent per annum ? 

Since interest at 12 per cent. (168) is found by multiplying by the whole 
number of months and 1 of the aays^ interest at 6 per cent, oem^ A of IS, 
may evidently be fouua b^ multiplying by half the former multiplier, that 
iif by half the moniha written as cents, and one sixth of the days written 

at the right hand. In the present example, half the 
2 ) GO months is 2^, and if there were no odd days, we 

.028} should write down 2 cents^ 5 mills, or 0.025 for the 

multiplier ; but when there is an oda month and days, 
as in the present case, it is as well to call the oda 
month 30 days, and adding thereto the odd days, 
divide the whole by 6, the quotient (30-|-21-^=z8J) 

. will be mills. 50.028^ then is the interest of 51 for 

51.710 Ans. 6 monUis 21 days, and 60 times 50.028A, or 50.028} 
times 60, (86)=:51.71. is the interest or560 for the 
same time. To multiply 60 by }, we take } of 60, or divide 60 by 2, and 
in general for the odd days, less than 6, we take such part of the multipli- 
cand as the odd days are part of 6. Hence, 

170. 7b compute the interest at 6 per cent, per annum upon 

^ any sum for any time. 

Rule. Under the principal write half the even number of 
months, for a multiplier, (pointing them as so many cents, or 
hundredths of a dollar.) If there be an odd month, call it «^ 
days, to which add the odd days, if any, and, dividing tiiem by 
6, write the quotient in the place of miUs in the multiplier. 
Multiply the principal by this multiplier, and the product, prc^ 
perly pointed, (122) will be the interest for the given lame. 

Note.— Odd days less than 6 are so many 6th8 of a mill; and to multK 
ply by these, proceed as follows : 
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For 1 d9y=z^^ dinde tlie mti]ti]dteaod by 6 
For 2 " =|=i « « « 8 

For 3 «« =t=i u u u 3 

For 4 « =f =§ «< •* « twice by 3 

For 5 « =|=|xi " "by 2 and 3 

and add the quotient, or quotients, to the product of the prin^ 
cipal by half the months. 

QUESTIONS FOR PRACTlCfi. 



1500 



Aiu. 51^25 



3. What is the interest of 
$75, for 4 months and 2 days, 
at 6 per cent. ? 

3 )i75 Here ^ the months is 
.020 .02, and as 6 is not con- 
tsdned in the days, we 
write a cipher in the 
25] place of mills, that the 

Suotient, in dividing by 
. may fall in its proper 
place. There being 3 
decimal places in the factors, there 
must be o pointed ojBTin the product. 

4. What is the interest of 
(215 for 1 month and 15 days ? 

Imo. 15dcz:45d. ; 6 in 46, 7 times 

2)215 ^'^^^^^^^ 
I — As there is no even 
number of months, the 
two first decimal places 
most be suppUed with 
ciphers, and 7 must take 
the place of mills. The I 
use of the ciphers is to 



9. What is the interest of 
$49^25 for 3 years, 3 months, 
and 3 days ? Ans. 9.028. 

10. A note for $500 on in- 
terest, was dated Sept 22^ 
1820 : what was due, principal 
and interest, July 29, 1823 ? 

3rr. mo. d. Ans. $585.583> 
1823 6 29 
1820 8 22 



.007 

1505 
107 



Ans. 51.612 

guide us in pointing the product. 

5. What is the interest of 
$275,756, for 1 year, 8 months 
and 15 days ? Ans. ^29.64a 

6. IWhat is the interest of 
$137.84 for 2 years and 6 
months? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

Ans. $23. 

a What is the interest of 
fia41 for 3 months and 16 
days ? Ans. $0,236. 

' $ 



2 10 7 Time. 

11. What is the amount of 
$212 oil interest for 14 months ? 

Ans. $226.84. 

12. A note for $27.55 on 

interest, was dated Feh. 14^ 
1823: what was there due, 
principal and interest, Jan. 20, 
1824? Ans. $29,092. 

13. What is the amotmt of 
$87.91 on interest 3 years and 
27 days ? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

Ans.$182J25. 

15. What is the interest of 
$655 for 7 days ? 

Ans. $0,764. 

1& What 18 the interest of 
$76J256 for 1 year, 3 months, 
and 5 days? Ana. $5,782. 
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171. Wkm^MmHiB m^oOter^um Sptr cent.; firet find 
the interMt at 6 percent, of which Uke such part «s the inte- 
rest required exceeda, or ftUa ahort, of 6 per cent, and this add- 
ed to, or subtracted from, the interest at 6 per cent, as the 
case requircfl^ will give the interest required. 

QUESTIONS F(« PRACTICE. 



17. What is the interest of 
(165.45, for 1 year and 6 mos. 
at 5 per cent ? 

165.45 prineipa], 
Ji9 



6)14.8905 int at 6 per cent 
^—2.4817 subtracted. 

AnB>)12«4068 int at 5 percent 



18. What is the interest of 
$5.98 for 2 years and 8 months, 
at 3 per cent ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 months, at B per 
cent? Ans. $1.80. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent? Ans. $3,654. 



VARIETIES IN SUm^E INTEREST. 

1T2. 1. WfaiA «im of money wil amoant to S$IJS5 in Smonths^on 
interest at 6 per cent. 7 

As the aiMont of f^l for 9 months at 6 per cent, is jg^l.046, the principa], 
^wMdi will prodace any other anount at the same rate in the same tinse, 
is evidently as many dollars as the number of times ^1.045 is contaiaed in 
that amount, and j^31. 36-^5 1.046i=^30. Ans. Hence, 

L The time, rate and amount keing gioen, to /nd the principaL 

Roi.E/»^Dfvide the given amovnt by the amount of ^1 for the given 
time and rate, and the quotient will be tlae principal required. 



2. The amomit for 8 months at 6 
per cent, was JfddS) whel wa« the 
principal? AjoB.gbld, 



3. What principal will amount to 
%\1Q0 in 1 year and 3 months, at 5 
per cent. 1 Ans. $IGS30. 



178. 




1. 'W^Bit principal will nan 5I.S& in 9 months at 6 per cent. ? 
in 9 months will gain 50.045, as many dollars will be reqmred to 
.95 in 9 months, as the number of timea 1.35 coooiaina 0.015 and 
.045=:590. Ans. Hence, 



n. The time, rate and interest being given, to fnA the princtpaL 

RtTLl.'^IMvide the interest, or gain, by the interest of 1 dollar for ths 
given time and rate, aad the quotient -will be the principiJ. 



t. What jprincipal will gain St 
k 8 months t Ans. $515. 



23 



d. What principal will ran $1(10 
in 1 year and 3 months, at^ per ct. T 

Ans. |[1GOO. 

174. 1. IfSO^ollsn gain 1 doBar 35 cents h 9 mouths, wh^lslfae 
nMpor voute 7 



n8,n& PEA CJBNT* 

At 1 per cent for the given time, 99 doDari wfll gain SS cents nUOs : the 
rate, therefore, is so many times 1 per cent, as 22 cents 5 mills is coalaiMed 
in the Whole gain, which is $IJS5, i. e. glJi5-^$0JBtGczJ06, or 6 per cent. 
Ans. Hence, 

HI. f3h« principal f interest and time beings gioen, tojmd the rate. 

RuLE.^— Divide the given interest by the interest on the eivea poncipal, 
at one per cent, for the given time, and the qnotienl will Be the rate per 
cent. 



2. If the interest on 576 deHars 
for 8 months be 23 dollars, what is 
tlie rate per cent. ? 

Ans. 6 per cent. 



S. If the interest of l€aO dollars 
for 1 year and 3 months^ ba 100 
dollars, what is the rate 7 

Ana. 6 per cent* 



176. 1. If the interest on 30 dollars at 6 per cent, per annum, be 1 
dollar and 36 cents, what is the time ? 

The interest on 30 doUars for 1 year at 6 per cent, is 1 dollar and 80 
cents. Now, if the given intoest be divided by the interest on the given 
principal for one year, the quotient will evidently be the number of years 
that principal was on interestF— J^IJ5-7-J^1.80c=D.76yr.=24 months (146), 
the answer. Therefore, 

I V, The principal J rate and interest being given, to find t^ fjm«. 

RvLX.— Divide the given interest by the interest of the given principal 
for 1 year at the given rate, and the quotieat will be the time m years 
and decimal parts. 

2. If the mterest on 676 dollars 3. If the mtersst of 1600 dollars 
at 6 per cent, be 23 dollars, what is at 6 per cent be 100 dollars, what 
the tune ? Ans. 8 months. is the time? 

Ans. 1.26yr.z=lyr. Smo. 



DEFINITIONS. 

176. Cwnimssion is an allowance of 00 much per cent to an 
agent for transacting business for another. 

Insurance is a contract by which certain persons, or compa- 
nteei, agree to make good losses of property by fire, sUmns, &e. 
in consideration of the payment to the insarer of so much per 
cent on the value of the property insured. 

Premium is the sum paid by the owner of the property for 
the insurance. 

The written contract of RMnaiice is called a pdiey. 

The policy should always cover a sum equal to the estimated 
value of the property insured, together with the premium ; that 
18^ a pdicy to secure the payment of IQO ddlan at d per cent 
must be made out for lOSs^ doUank 
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K0TE8 ASm BONDS. 



177, ITO 



RULE. 

177. Multiply the sum on coznmiflsion,^or insuraiice, by the 
rate per cent, and the product will be the commission, or 
premium (162). 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, how much must I allow 
ibr selling 525 dollars worth 
of goods? 

$525X-03=:$15.75. Ans. 

2. What is the commission 
on 827 dolls, and 64 cents, at 
2| percent? 

Ans. $20,691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

t738X.005=::$3.69. Ans. 

4. At 3<| per cent what 
must I allow my broker for 
purchasing $2525 worth of 
goods ? Ans. $88.37i. 



INTEREST ON NOTES AND BONDS. 

_ 178« The methods of compating interest on notes and txMids differ in 
different places. Those in most general use are the following': 

I. Find the amount of the pnncipal up to the time of payment^ and also 
the amount of the endorsements from the time they were made up to the 
Ume of pa3nnent : deduct the latter from the fonner, and the remainder 
will be the sum due. 

This method is evidently enroneous ; for suppose a note be given for 100 
dollars with interest, and 6 dollars be paid at the end of each vear for four 
years^ which is endorsed on the note. Now the interest of tne principal 
for this time is 24 doUan, just equal to the sum of the payments; but oy 
this method the several payments all draw interest from tne times they are 
made^ the first ,3 ypBis, the second Z, and the third l.z=1.08-f-72H-36=l 
If%,l6.yfiaeh goes towards paying the principal, and in this way anv debt 
would in time be extinguished by the paynfent of the interest annually. 

II. Compote the interest up to the time of the first payment, and if the 
pajrment exceed the interest, deduct the excess from the principal, and 
cast the interest on the remainder up to the second payment, and so on. 
If Uie payment be less than the interest, place it by itseli, and cast the in- 
terest up to the next payment, and so on till the payments exceed the 
interests, then deduct the excess from the principal, and |NX>ceed as be- 
fore. 

By this method the interest is sspposed to be always due whenever a 
payment is made; and althouefa, on that account, it is not always perfectly 
correct, it is pertiaps sufficienUy so for common use. This method is ex* 
tonsively used, and is established by law in Massachusetts. 

III. If the contract be for the payment of interest annually, the interest 
becomes due at the end of each year, and if it be not extingmshed by pay- 
ment, interest is to be cast upon that mterest, fimm the time it becomes due 
up tc the time of payment. If the contract be for a sum payable at a 
specified time, no interest is due till the time of paypient arrives, and en.* , 
dorsements made before that time, ai^ to be applied exclusively to the " 
principal. After the del:it ftdls due, the interest is to be extinggubed aii« 
jHially, if the payments are sufficient Ibr that purpose. 



tis. USB' <nB]«*r. 6$ 

of law in Venoonl, wd upon thew ara ^uncM the Xwo^oikmrngvaAMi 

RiTLE I. ^F%en Hie'conOrad it y2»r tfiejiojfmcn^ qf interett an^ 
imalfy, and.nepttymttUs have been madcj find the interest oi the 
pnoczpal for each yesr, separaltel^, up to the time of payment; 
then find the interest of tiiese mterests, severally^ from the 
time Uiey become due op to the time of payment, 8m the sum 
of aU the interewts added to the principal will be the amount: 
bui if pctifmetUs have been made^ &id the amount of the princi- 
pal, and edso the amount of the payments to thc^nd of the first 
year; subtract the latter amount firom the former, and the re- 
mainder will be the principal for the second year ; proceed in 
the same way fit)m year to year up to the time of payment 

Mote. — ^It will sometimes happen that, when a note has endonemeiits, 
tinrQ will be years in which no pa3naienti are made 5 for which years the 
nterest ia to Iw Ibond by the former part of the rule : and also when the 
amount of the payraeat is less than tte interest of the principal, sv^tract 
the amount from that interest, and fiad th» aaouat «i tha lenaioaer up to 
the final payment* 

* QUESTIONS FOR PRACTICB. 

1. A's note to B for lOO dollars, ^th intorest amraafly, at 6 per cent, 
was dated January 1, 1820 3 what was due, principal and mterest, January 

Isl year, fieOx -06=56 Int. 

1 '' 100x.06z=: 6 ''6x18=1^ At the and of the iSnt 

5 " 100x.06= 6 " 6x.l2=:.72 year, one year's interest, 
4 " 100X.06=: 6 <' 6x.06=:.36 =a6 doUnrs^ is due, tmt as 

■ it is not paid, it draws in- 

Principal. 100. 24 Int. $%16 Int. terest for the three foflow- 

Int. ofpnn. 24. ingyearsc=;S[1.08. At the 

Int. of mt. 2.16 end of the secmid year, 

■ ' an<rther year's interest is 

Amount, ;^1^.16 Ans. due, which draws interest 

for two yeei«3 and so on. 

2. B's note to C for 50 dollars, with interest annually, was dated Nov. 
SO, 1822, on the hack of which were the following endorsements, viz. May 
20, 183S, received 14 doUars, and Feb. 26, 1824,.30 doUavs; what was dna 
Jan. 2, 1825? 

Prin. JK«0 Pay't.5H PHn. f d8i» TvfUgK 

Si6 .03 .06 0.44 Pria. 9lIBW 

.007 

K 
9.574 



Int. S.00 .^ 2.3148 1.320 

50 14 Sajft 30. .067018 



mm 



Am't. 53 AmH. 14.4ft An't. 40.894 Jkm% 31.aM) **«^ 

14.42 . 31.320 An8.;S[9.641 

— — due Jw. t, 1825. 

2prin.38.58 3d prin. 9L574 

6* . 
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! & iy« note to E Ibr 9100% 

with interest uuhmUj, was da- 
ted May 5^ 1823, on which the 
fbllowing payments were made» 
viz. Nov. 17, 1823, 900 doUars ; 
April, 23, 1823, 50 doUare, and 
August 11, 1823, 520 dollars : 
what was due June 5, 1824 ? 
Ans. t201.7ia 



4 C^notetoDfor 900 dol- 
lars, with interest annoaUy, 
was dated June 15, 1821, on 
the back of which was endors- 
ed, Sept 15, 1821, 4 doUaj^s, 
and Jan. 21, 1823, 15 dollara: 
what was due June 15, 1824? 
Ans. $217,224. 



Rule 11. When ffie corUrad is for a rant pawMe at a specie 
Aedt timty tmC^ itUerestj and payments art moot before the debt 
Incomes due ; find the interest of the principal up to the first 
payment, and set it aside ; subtract the payment nrom the prin- 
cipal, and find the interest of the remainder up to the next pay^ 
ment, which interest set aside with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the amount due at that time: 
after the debt ftJls due, the interest is to be extinguished an- 
nually, if the payments are sufficient for that purpose. 

QUESTIONS FOR PRACTICE. 

1. E's note to F for $75.25, payable in 2 years, with interest, 
was dated May 1, 1822, oa which was endorsed, Jan* 13, 1823, 
$25.25 ; what was due May 1, 1824? 

year. mo. days. 
1823 13 
1822 4 1 



Ist prin. 75.25X.042=$3.16 int. 
pay't 25.25 



1st time 



8 12 



1824 
1823 



4 




1 
13 



2d prin. 50.00 X.078=a90 int 
7.06 



Ans. $57.06 



7.06 int's. 



2d time 



1 3 18 



2. F gave his note to G for 
5000 doUars, with interest, da- 
ted Sept 1, 1820, and payable 
Jan. 1, 1824 ; on the 18th of 
June, 1822, he paid 2500 doUs., 
and Aug. 25, 1823, 2500 dolls, 
more : what was due when Uie 
tune of payment«rriyed ? 

Ans. $717 .46. 



3. G's note of $365.37 was 
dated December 3, 1817, pay- 
able Sept 11, 1820; June 7, 
1820, he paid 97 dolls. 16 cts. ; 
what was due when the time 
of payment arrived ? 

Ans. $327,249. 
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179. Wbat will be the interest of f 40 for 3 years, at 6 per cent^the 
interest beinf added to the principal at the end of each year? 

The interest of 40 ddlars for 1 year is (4OXj06c=) j^S.40, and 52.404- 
40.==ff42.40, the principal for the second year> the laterest of which » 
(4Si40X.06=) 52.544 for the second year, and $%Miry4&.40=:z$U.9H, 
the orincipal for the third year, the interest, of which is (44.944X •06=) 
52.696, and 52.6964-44k944c=:547.64, the amoont of principal and interest 
at the end of three years, from which sabtraetin^ 40 dollars, the first 
principal, we have (47.64-40^=:) ^7.64 for the interest of 40 dollars for 
3 years. Interest computed upon mterest, as above, is called Compound 
fyterest. 

180. CoMPonin> Interest is that which arises from making 
the iaterest a part of the principal at the end of each year, ox 
stated time for the interest to become due. 

RuuB. Find the amoant of the given princjlpal for the fint 
year, or up to the first stated time for the interest to become 
due, by simple interest, and make the amount the principal for 
the next year, or stated period ; and so on to the last. From 
the last amount subtract the given principal, and the remainder 
will be the compound interest required* 

QUESTIONS FOR PRACTICE. 



1. What is the compound 
interest of $125 for 2 yeais 
and 6 months, at 6 per cent ? 
$125. principal. 
.06 rate. 



7.50 int for 1st. yr. 
125. prin. added, 

132.50 am't for 1 yr. 
.06 



7.9500 mt for 2d vr. 
132.50 prin. added. 



140.45 
.03 

4.2135 
140.45 

144.6635 
125. 



am't for 2d yr. 

int for 6 mo. 
principal add. 

am't. for 2 yrs. 
Ist i^rin. sub. 



$19,663 com. int required. 



2. What is the compound 
interest of $100 for 4 years, at 
aper cent ? Ans. $26,247. 

3. What is the compound 
interest of $200 for 1 year, at 
6 per cent, due eveiy four 
months? v Ans. $12,241. 

4. What is the amount of 
$236 at 6 per cent, compound 
interest, for 3 years, 5 months, 
and 6 days ? Ans. $288,387. 

5. What is the amount of 
$150 at 6 per cent, compound 
interest, for 2 years, the intei- 
est becoming due at the end 
of eveiy 6 months ? 

Ans. $168,896. 

6. What is the compoand 
interest of $768 for 4 years, at 
6 per cent? Ans. |J20L^. 

7. What is the compound 
interest of $560 for 3 years 
and 6 months, at 6 per cent ? 

Ans. $126,977. 
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181t A kold* n B«e agabtt B Ibr $21$^ pa^wbte a iHie je«r end-^ 
■MMilfai m r Mwm t interest, which be wii4ws to tarn oat to B in payment Cve a 
farm; what it the present wnrlh of the note, supposing* the use of money to 
be worth 6 per cent, per aanom t 

Ai the amoant of 1 doHer for 1 jeax and 6 months, at 6 per cent, is 
$\S^f 1 dollar is eridently the presost worth of X1.09 due 1 year and 6 
AOotfas henee, without interest^ heeaose^ if 1 dollar be' put to ipterest at 
the 93ooy rate, at the end of 1 Tear and 6 months, the amount wiJIiw just 
sufficient to pajr the ftlSHd, New, as am cbUar.is the present worth of 
51.09; due 18 months nence, the present worth of any other sum, at the 
same rate and for the smne time, is eridenUy as many doUara as the mmi- 
ber of times that sum contains %\SB. Hence to find the present worth 
of ftl8, due 18 months hence, we dtride ^218 by 51.09, and the cpotient 
(21 SU-l .09=) 5200 is the praseat worth, u we subtract the pieseni worth 
from the amount of the note, the differenee, (218—200=) 5I8, is called the 
discount. Hie interest of the given sum fcH* the above time and rale, 
would have b^n 5 19,62, greater than the discount by-^l-^^- 

DISCOUNT 

182. Is an aUowaDce iiMUIe for the paymeiit of moaoy before 
it is due, or ao much per cmt to be deducted j&om a given 
sum. The prese$U wmih of a sum of money due soaae time 
hence, and not on interest, is such a sum as would, if put Ui 
interest, at a given rate, at the end of the given time, juat 
amount to the sum then due. 

RULE. 

183. Divide the given sum by the amount of 1 dollar for the 

given time and rate, and the quotient wiH be its preseni trorfft. 
ubtract the present worth from the given sum, and the re- 
mainder will be the diseauat 

QUESTIONS FOR PRACTICE. 



2. What is the present worth 
of $125, due 3 yeaie hence, 
discounting at tlie rate of 6 
per cent- per ann^m? 

Ans. $105,932^. 

3. WhatisthspfeeeiBivorth 
of $376.25, due at the end of 1 
year and 6 mos„ discounting 
at 5 per oe^? Ans. $3S»0i 

4. A minister settled with a 
salai^of $300 a year: wishing 
to build a house} his pan8bi<Ma-' 
era agreed to pay him 4 years 
salary in i^dvance, discounting 



at 6 per cent per ann. : how 
much ready money must they 
pay ? Ans. $1047.047. 

5. What is the present worth 
of $150, payable in 3 months, 
discount 5 per cent ? 

Ans. $14B.14a 

6. What is the discount upon 
$560, due 9 months hence, at 
8 per cent ? 

Ans, $31.€98^ 

7. What is the discount of 
$50, due 2 years hence, at 19 
per pent? Am^WJSIB. 
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184. If I buy a hone- for $00, and mH it again for $S6, what do I 
gain per cent. ? 

Suotractim? 50 dollars from 56 dollars, we find that 50 dollars rahis 6 
dollars, and dividing 6 dollars by 50 dollars, we find 50*1S to be the gain 
QO $lf or 12 cents on 100 cents, or $IZ on ;g(100, or 12 per cent. Hence 

185. 7h know what is gained or lost per cent» 

Rule. — Find the jfain or loss on the ffiven quantity by sub- 
traction* Divide this gain or loss by me price of the given 
quantity, and the quotient will be tiie gain or loss per cent 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $lSi5 
a yard, and sell it again for 
$1.30, what do I gain per ct ? 

Ii25).0500(0.04 per cent 
500 Ana.^ 

3. If I buy salt for 84 cents 
a bushel, and sell it for $1.12 
a bushe], what do I gain per 
cent ? Ans. $0.33i per cent 

4. If I buy cloth for $1.25 a 
yard, and sell it for $1.37^ a 
yard, what do I gain per cent ? 

Ans. $0.10 per cent 



5. If I buy cloth at $1.02 a 
yard, and sell it at $0.90, 
what do I lose per cent? 

Ans. $0.11^ 

6. If com be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ct ? 

Ans. $0.06}. 

* These answers properly express 
the number of cents, loss or gain, on 
the dollar. If the aecimal point be 
taken away, th^y will cmees the 
number of dollars on the $l(JO. 



186. If I buy tea for 75 cents a pound, how must I sell it to gain 4 
per cent, t 




cent., the .03 must be subtracted fixsm .75, leaving .72 for the selling pnce. 
Hence 

187. 2b know how a commodUy miat be sold to gain or lose 
90 much per cent, RtiiS. — ^Mult^y the price it cost by Uie 
rate per cent, and the product added to, or subtracted from, 
this price, will be the. gaining or losing price. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $0.75, 
how must I sell it to gain 9} 
per cent ? Ans. $0.8211. 

3. If I buy com for $0.80 a 
bushel, how must I sell it in 
ord^r to lose 15 per cent ? 

Ans. $0.68. 



4. Bought 40 gals, of rum 
at 75 cents a gallon, of which 
10 gallons leaked out: how 
must I sell the remainder, in 
order to gain 12} per cent on 
the prime cost ? 

Ans. $1,125 pernaHoii. 
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1S8» A oww B 6 doUais, dae in 5 moathg, and 10 doBan duo ia 9 
monthfl, but wishes to pay the whole at once ; in what time ooghi hd tm 
payitl 

25. due m 3 ■ioaths=51, doe si 16 months, and ^10, dna m 9 bobOks 
jTI, due in 90 months^ then (6-|-10c=) 516, due JK6 in 3 months, and 10 ia 
9 monthfl^zSl due in (16-|-90t=:) 105 months. Hence, A might keep gl, 
105 months, or ^15, ^ of 105 months^ or -^^^^r^ months. 

This method of considering the 8ub|ect suppose* thai theca ii Wul as 
much gained by keeping a debt a certain time ailer it is due, as is. lost by 
payii^^ it an equal length of time before it is due. But this is not ezactlj^ 
trae ; for by keeping a debt onpakl aAer it is doe, we gain* the mterest of il 
for tnat time; but by paying it before* it is doe, we lose only the discount, 
which has been shown to be somewhat less than the interest (181).- The 
foUowinff rule, founded on the aoal^'sis of the first example, witt^nowaverybe 
snfficieiray correct for practical purposes. 

189. RuiK. — ^Multi|dv emch of the pttymenU hj tiie time in 
which it IB dae, and divide the sum of the products by the earn 
of the payments ; the quotient will he the equated time of 
payment 

QUESTIONS FOR PRACTICE. 



2. A owes B $380, to he 
paid $100 in 6 months, $130 
in 7 months, and $160 in 10 
months ; what is the equated 
time for the payment of the 
debt ? Ans. 8 months. 

3. A owes B $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4i months; what is 
the equated time to pay the 
whole ? 

Ans. 2if^=:2^ mo. 



4. B owes C $190, to he 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months ; what is the 
equated time to pay the whole ? 

Ans. 8 mos. 

5. C owes D a certain sum 
of money, which is to he paid 
^ in 2 months, ( in 4 months, 
and the remainder in 10 mo&.9 
what is the equated time to 
pay the whole ? 

Ana. 4 mos. 



MISCEIiliAirBOflS. 



1. What is the interest of 
$223.14, ft>r 5 years, at 6 per 
cent? Ans.$6&942. 

2. What is the^ amount of 
]2i^ cents, for 500 years, at 6 
percent? Ans. $3.87i. 

d. What ii thft eompoond 



interest of $125 for 2 years, 
at 6 per cent ? 

4. What is the amount of 
$760.50, for 4 years, at 4 pes 
cent, compound interest ? 

5w What is the amount of 
$666 Sot 2fean,ai9peicent« 
componx^ mterest? 



w. 
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of 496 dollars, payable in 4 
-yean and 18 da. at 5 per cent.? 
Ads. ^354.409. 

7. What is the present worth 
of d0O dollars, payable as fol> 
Idws, m. i in 3 months, | in 
£ months, and the rest in 9 
months, discount to be made 
ftt 6 percent? Ans. $996.70. 

6. A buys a quantity of rice 
for $179.56; for what must he 
«e]l it to ffaln 11 per cent ? 
Ans. $199,311. 



9. Sopposfaig « note for 317 
dollars and 19 cts. to be dated 
July 12, 1822, payable Sept 
18, 1826, upon which were the 
following endorsements, riz. 
Oct 17, 1822, $61.10 
March 20, 1823, 7a61 
Jan. 1, 1825, 84 

what was due when the time 
of payment arrived ? 

By meth. I. (178) 5139.655^ 
meth. II. 1144.363 > Ans. 

meth. m. $139,653 > 



Note.— It 'will be observed that the result obtained by the secosd me* 
Ihod differs very materiaUy firom the others. But that result is evidently 
erroneous and nnjust} for the debtor bein? under no'obligadon to xoake 
payments bef<Mne the time specified in the note, he mipit hare let out 
these payments upon interest till that time, and then the amount of these 
taken from the amount of the principal, would leave the balance justly due, 
Kod which would be the same as that found by method III. Hence, in 
computing interest on notes, bonds, 6lc. the conditions of the contract should 
always be taken into consideratioB. The second method is applicable to 
notes which are payable on demand, especially after a demand of payment 
has been made, and also to other contracts aner tlw specified time of pay- 
ment is past. 



JB.GYIEW. 



1^. What is meant by the 
per ceHL /—by peranmum? 

2. What is meant by Interest t-^ 
by the principle ?—4>y the rate per 
tttaU 7— 4>y the amount 7 

3. Of how many kinds is Interest 7 

4. How is the rate per cent, ex- 
pressed 7 What do decimals in the 
nto Jcielow handnads express 7 Is 
rate established bv law 7 What is it 
in New England 7 in New York t 

6. What s Simple Interest 7 

6. How would Vou fiwl the mte- 
nst on aay sum ior oate ;^ar t For 
more y e iw than one 1 'nepeat the 
nie for the first method. 

7. How ^MNiki you iwoceed, if 
iM ptincipii were ia Eagfoh Mo- 

«. Jfiotemlibe alkwed alls per 
what woatd be 'the monthly 



rate? How tfien would you cast 
the interest on a given won ibr a 
given time at \% per oeat f 

9. What part of 12 per cent, is 6 
per cent. 7 What then would be the 
monthly rate at 6 per cent. 7 

10. What is the second nethod 
of castin? interest at 6 per cent. 7 
What is dene with the odd days, if 
any less than 6 7 Having found bf 
this method the interest at 6 per 
cent., how may it be found for any 
other per cent. 7 What is the RUe 
which is to be observed in all cases 
for pointing 7 (122) 

11. The time, rate, and amonnl 
bdng given, how woald yon find the 
pnncipB!7 

12. The time, raite. and interest 
being given, how mniM yoaftidltai 
priadpalf 



7» 
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IkU 



woold you 



». 

tune bciii|; siven, 
find the rale? 

14. Hie prmcipel, rate, and inte- 
rest beinr given, licnr would yon find 
tbetimei 

NoTE.r— 77ic jntpiU tkmdd be re- 
qtdred to show the reason of tiuse 
gtntral ndeSf by the anabfsis of 
examples. 

16. Wliat is Commissioo f Insn- 
raooeT Premium T A Policy f WhiU 
sum should the policy always cover T 

16. What is the role for commis- 
sion and insarance f Does it differ 
fiom that for casting iaierest for one 
year! 

17. Is there a miifann method of 
computing' interest on notes and 
bondsf 

18. What is the first method giv- 
en? Is it correct? Why not? 

19. What is the second method ? 



What doet ffab melhod sni^ioseT 
Isitconect? Does it differ vridely 
firom the truth ? Where is this mfr* 
thod established? 

20. What is the tlnid methodf 
Where is interest allowed upon 
these principles? What is themrst 
rule toonded upon it?— the second 
rule? 

21. What is Compound Interest T 
^thende? 

2S. What b Discount? Does it 
differ fixnn Interest ? Which is most 
at the ^ame rata per cent. ? How 
would you find the present worth of 
a sum due some time hmce ?— 4iow 
the discount? 

23. What is Loss and Gain? 
How wcHild you proceed to find 
Mrfaat is lost or gamed p^ cent.? 
How would you find how a com- 
modity must be sold to gain or lose 
so much per cent. ? 



SECTION YI. 



ANALYSIS. 

190. 1. If 4 lemons cost IS cents, how many cents ^ 6 lemons 
cost? 

Dividing 12. cents, the price, by 4, the number of lemons, we find that 1 
lemon cost 3 cents, (10, 134) and multiplying 3 cents by 6, the number of 
which w^ ivish to find the price, we have 18 cents for the price of 6 lemons. 
(8,136.) 

2. If a person travel 3 miles in 2 hours, how far will he travel in 11 
hours, gou\g all the time at the same rate ? 

The distance travelled in 1 hour, will be found by divid- 
ing. 3 by 2=fy and the distance travelled in 11 hours will 
be 11 tinie8z=^=-^=16.5 miles, the answer. 

191> Alf questions sinular to the above may be solved in the same 
way ; but without finding the price of a single lenvm, or the time of trav- 
elling 1 mile, it must oe obvious that if th|e second quantity of lemons 
were double the first quantity, the price of the second Quantity would also 
be double the price of the, firat, if tnple, the price would be triple, if one 
half, the price would be one half, and, generally, the prices w/Mo faavethe 
same relation to each other that the quantities had. In like mann^ it must 
be evident, that the distances passed over by a uniform motion would hav^ 
the same relation to one aaotaer, that tha times have io^hicb thsy ara 
vespectively passed over. 4io. 
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rafiQ {%^\, lit the first aicaanple, tfa» mbo of the ijoaotities is «« 4 to 6, or 
faal^; and the ratio of the prices, a» It to 18, or ff«>*fi 3 and in th« 
second, the rsiUo of the times is a4 2 to 11, or ^ a5^, aad the ratio of the 
distances, as 3 to 16^, or -l^^asS^. Thus we see that the ratio of ctM 
■limber to another is expressed by the qaotient, which arises from' die 
division of one by the other, and that, in the preceding- examples, the ratio 
of 4 to 6 is just equal to the ratio of 12 to 18, and the ratio orS to 11 eqnal 
to the ratio of 3 to 16.5. The combination of two eqaal ratios, as of 4 to 6, 
aad 12 to 18, is called ar proportion, and b usorally aenoted by four colons, 
thus, 4 : 6 ; : 12 : 18, which is read, 4 is to 6, a^ li is to Id, 

193. The first term of a relation is called the antecedent , and thft 
second, the consequent ; and as in every proportion there are two relations, 
there are always two antecedents and two consequents. In the proper- 
tlon 4 : 6 : : 12 : 18, the antecedents are 4 and 12, and the consequents are 
6 and 18. And since the ratio of 3 to 6 is equal to that of 12 to 18, 
(192) the two fractions |- and ^ are also equal ; and those, beings reduced 
to a common denominator, their numerators must be equal. Now if VQ 
multiply the terms of J by 12, the denominator of the other fracUon, the 
product is Jf , (30, Ex. 6.) and if we multiply the terms of ^ by 4, the 
denominator of die £rsl fraction, the product is also |f. By examining 
the above operations, it will be seen that thefirat numerator, 72, is the 

Sroduct of the first conseouent and the second antecedent, or the two mid- 
le or mean terms, and the second numerator, 72^ is the product of the 
first antecedent and second consequent, or of the two extreme terms. 
Hence we discover that if four numbers are proportional, the product of 
the first and fourth equals the product of the second and third, or, in 
other words, that th^ product of tJie means is equal to the product of iti^ 
extremes. 

194, In the proportion, 4 : 6 : : 12 : 18, the order of the terms may be 
altered without destroying the proportion, provided they be so p)«heed, 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : 6 : 13, or 18 : 12 : : 6 : 4, or 18 : 6 : : 12 : 4. or 
6:4::18:12,or6:18::4 : 12, or 12 : 4 i : 18 : 6, or 12^ 18 : :4 : Cs 
By comparing the second arrangement with question first, it will be «eea 
that the ratio of the first number of lemons to their price is the same as th^t 
of the second number to their price, and this must be obvious from what 
was said m article 191. 

196. Since, in every pn^K)itioD, the product of the means is equal to 
the product of the extremes, one of these prodocts may be takea for th« 
other. Now if we divide the product of the'means by one of the meaw. 




the quotient is the other extreme. Hence if we have three tferms of a pixH 
portion civen, the other term may readily be found. Take the first enme* 
pie. We have shown, (I92J that 4 Iem<»is are to 6 lemons as 12 cents ai^ 
to the cost of 6 lemons, or 18 cents, and also (194) that 4 lemons are to ij 
cents as 6 lemons to their cost, or 18 cents. Now of the above propordoa 
«ehe^e men by the qaeetion only three tenns.and the fourth 14 rmfcvd 
to be found. Deootiiig the u^koQwn tem by the letter jp, the 
troold ttand^ " > ' 

Imi. les). ^. «tf. kn. en, kit. OM 
4 t 6 : t 12 I «. or i I tt 1 1 6 t A 

7 



N0«r, tbee lb* praduct of^Ukte artremvi it «qml to that of tke rnmna, 4, 
ijmet « aaialt 6 timet It, or, aoeordi^ to the tecMid arrangement, IS 
timet 6. Hence^ if 12 timet 6, or 72, be divided by 4, the fiiit extreme,^ 
the quotient, 18, it evidently the other extreme, or the value of x. 

lflKB« 3. If 4 men can do a piece of work in 6 dayt, in bow many days 
can 8 waea do it ? 

By analyzing the example, we find that 4 men 6 days:;:! man 24 dayt, 
and 1 man 24 days=S men 5 dayt. 8 then is the answer. Moreover it 
it obvious, that if 4 men can do a piece <^ work in 6 days, twioe the num- 
ber of men will do it in half the time, or 3 days ; and generally the create 
the number of men, the lest the time, and the reverse ; and also, the loi^;er 
the time, the lest the number of men. and the reverse. In the above ex- 
ample^ the ratio of the men, 4 to 8zi2, but the ratio of the timet, 6 to 9cz^. 




4x6; and jr=i^i=3. Ant. Where more requiret less or less reqiuret 
more, thai is, when one of the ratiot it inverted, as explained in tins article^ 
it it oenominated inverse j9r<iportum; otherftite it it called direct pn^^or 
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Q. Sfn0U UnU of STl^tee. 

19T. When three terms of a proportion are given, the operation by 
which the fourth is found, is called the StngU Rule of Three. All ques> 
tions, which can be solvea by the single rule of three, must contain three 
g^ven numbers, two of which are of the same kind, and the other of the kird 
of the required answer ; and from an examination of the preceding anal- 
ysis,,}t wiU be seen Uiat the given number, which is of the same kind as the 
answer^ may alwavs be one of the means in the proportion ; and, since the 
proportion it not altered by changing the fJaces of tne means, (195) it may 
alwayt be regarded as the first mean, or the middle one of the three given 
lermt. Now if the conditions of the question require the answer to be 
greater than the given number of the same kind, or first mean, the other 
mean must obviously be greater than the first extreme ; but if the answer be 
requhed to be less, the second mean must be less than the first extreme. 
Hence we have the following general 

RULE. 
198. Write dowu the given number, which is of the same 
kind as the answer, or number sought, for the second temu 
Consider whether the answer ought to %e greater, or less, than 
this number ; and if greaJUr^ write the greater of the other two 
given numbers for the ikird tenoiy and the - less for the first 
term ; but if le»By write the least of the other two given num- 
bers for the ihird ternt, and the greater for the first Multipty 
the second and third terms togeSier, and divide the prod^ct by 
the fiynst, the quotient will be the answer. 

Note .-^Before stating the quettion, the first and diird termt most .be 
ledfcced to ihe same denomination, if they are not ab«adv to, dnd te 
middle term to the lowest denomination mentioned in it. Tne answer wiA 
be in the-tame denomination at the tecood teraa, and may be brovghi to a 
hifherbyradttctioii,4f neoettcoT. < . 
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i^JwarumB for isucticb. 



4. If 15 bushels of com cost 
VTJSa, whftt will 25 bushels 
eost? 

bo. $ ett. bu. 

15 : 7^ : : 25 

25 



3750 
1500 



dots. 



l5)187i»(12^Ana. 

By analy8is.^l{ 15 bodiels of 
corn cost f7^, one basfael wiU 
co«t (|r7.a>.f-16=:) tfo^, and if 
ome bushel cost ^0^, 35 botbels 

XS* co^., («0.60X25=) ;^1S-^. 
The pupil should be requii«d to 
solve the following questions by 
analysis as well as by the rule of 
three. 

5. If $7M buy 15 bushels 
•f corn, what will $12.50 buy? 

fcts. b«. $ cts. 
.50 : 15 : : 12.50 
15 



6250 
1250 

bu. 

7.50)187.50(25 Ans. 
This is the reverse of the pre- 
ceding example, and therefore 
proves it. 

6. If a family of 12 persons 
sp^d 5 bushels of wheat in 4 
weeks, how much will last 
them a year, allowing 52. weeks 
io'a year? 
w. bu. w. 

4 : 5 : : 52 An8« 65 bttsh. 

' 7. If 91b. of sugar cost 6s. 
what will 25Ib. cost .' - 

Ana. 161i. Bd. 
When 4here is a reiftaiBiier aOer 
dividiiig the product of the second 
and third terms by the first, reduce 
it to the next lower denomination^ 
and divide m befixe. 



a If 81b. 4oz. of tobacco 
cost 5a. 6d., what wOl 241b* 
12oz.cost? 



K>. OB. s. d. 



8 4 
16 



56 
12 



lb* OB. 

24 12 
16 



ld2oz. 66d. 156 

24 



OS. d. ox. 

132 : 66 : : 396 
66 

2376 
2376 



3960Z. 



132)26136fl96d.= 

16s. 6d. Ans. 

Here the several terms are re- 
dneed to the lowest denommationfl 
mentioned, before atating the ques- 
tion. 

9. If 8 acres produce 176 
bushels of wheat, what will 34 
acres produce ? 

Ans. 748 bushels. 

10. A bcHTowed of B 250 
dollars for 7 months; after- 
wards B b<»Towed of A 300 
dollars; how long must he 
keep it to balance the former 
fiivor? Ans. 5mo. 25d. 

11. A goldsmith sol4 & tank- 
ard weigmng ^z. 15pwt., for 

£10 12b. ; what was it per oz.? 

OS. pwt. £ «. 

39 15 : 10 12 :: I Ans. 5s. 4d. 

12. If the hiterest of $100 
for 1 year be 6 dolls., what will 
be the. interest of 336 dolkra 
for the same time ? 



ifo:!::^ 



Ana. $2016. 



«e 
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piece of work in 19 di^, how I 
maiqr ^ea cui do febe same in 
3 days? Ans. 400 men. 

14. If 100 dollen giiin6 dol- 
l«n in-one year, In what time 
will a Bum of money double^ Ht 
that rate, simple interest ? 

6 : 1 : : ]& Ana. 16f yrs. 

15. If fiPO gain $6 in 12 
montJts; in how many months 
will a sum of moaey double At 
that rate, simple interest? 

5 mo. S 

6 : 12 : : 100 A^s. 200 mo. 

16. If$100gain€ dollars in 
965 days, in how many days 
will a sum of money iftouble at 
that rate, simple interest ? 

Ans. 60831 days. 

17. A <me9 B £296 17s., but 
bcfcomhig a bankropt, can ^ay 
only 7s. 6d. on the pound; 
how ffitreh will TJ receive? 

Ans. £111 ^. 4d. 2qTs. 

18. If 1 dozen of eggs cost 
lOJ cents, what will 250 ctggs 
Oost ? Ans. $2,187. 

Id. If a penny loaf weigh 
9oz. when wheat is 6s. .3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2<|d. per 
bushel ? Ans. 6oz. ^Sdrs. 

20. How many vaids of 
flannel 5qrs. wide, will HBe.5iO 
yards of cloth Sqrs. m^e? 

' : Awi 12 .yds. 

21^ • If a person at the eq«a- 
tor be carried by the diurnal 
motion of the earth,. ^5000 
miles in 24. hours, how At i^ 
he carried in a minute? 
Aakl7f| 



THBKE. 



n IT Ik Btiir 4ft.6iD. inlength 
cast a shadow 6 fbet, iviat 
is the he^t of a tree whoBt 
shadow measures 108 feet? 

Ans; 81 feet 

23. If the-^arth rerolte on 
its axis 366 times in 365 days, 
in what time doeslr|Rerfonn 1 
revolution ? 

rev. els.- 1t^. 

366 : 365 : t 1 
Ask dSh. 5^. 4s. nearly.* 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing 27 ydsi 
at £16 4s. per piece ; what id 
the value oflhe whoie^and the 
l^iee per yard? 

Ans. £388 16s. and 12s. per 
yard. 

25. If a hogdhead' of ifnm 
cost $75.60, how much water 
must be added to it to reduce 
the price to $1 per gallon ? 

Ans. 12|. gal 

2a If a board be 9 mches 
wide, how much in length will 
make a.square foot? 

Ans. 16in. 

27. Howmaiy 3rards of pa- 
per 3 quarters of a yard wide, 
will paper a rOom that is 24 
yards round, and 4 yds. high ? 

Ans. 128 yards. 

28. If a man spend 75 cents 
per day, what does he spend 
per«BKiiim.? Ans. i^2L75. 

29l a gartiscA oi 500 men 
has provisions for six nvrnths^ 
how .auny must depart that 
tkese may be previsioBS ibr 
those vHio )renndn 8 months ? 

Ans. 125* 

• This k callffl »«dsnil day. 



y 
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90. The Aaiw^of tb^.Bnon-^ 
dent of tiid 0mted' Suter is^ 
$25000 ft year ; what is that 
per day? Axis. $68,493. 

31. If a field wiU feed 6 
00W3 91 days, how long will it 
feed 21 cows ? 

Ans. 26days. 

, 32. A lends B ^ dollaxs for 
1 year; how much ought B to 
lend A for 7 months, to bal- 
ance the favor ? 

Ans. $113,142. 

33. At $1J25 per week, how 
many weeks' board can I have 
for $100 ? Ans. 80 weeks. 

34. If my watch and seal be 
worth $48, and my watch be 
worth 5 times as much as my 
seal, what is the value of the 
watch ? Ans* $40. 

6 : 48 : : 5 

35. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hoar, and by the other dis- 
charges 35 gallons per hour; 
in what time will it be filled ? 

Ans. 15h. 20m. 

36. What will 39 weeks' 
board come to at $1.17 per 
week? Ans. $45.63. 

37. If 40 rods in length and 
4 in breadth make 1 acre, how 
many rods in breadth, that is 
16 rods long will make 1 acre ? 

Ans. 10 rods. 

96. How many menBiustbe 
employed to finish in 9 days, 
what 15 would do in 30 days ? 

Ans. 50,mfiin. 

7» 



90. T^ Ml^ is.360<» in 
chbuinfei'enc^, and - revdvea 
on its axis in 24 honrs; how 
far does a place move in one 
minute in ku 44^, a degree in *i 
that latitude being about 50 
mfles? Ans. 12im. nearly, 
h. m.' deg. m. m. 

24X60 : 3S)X50 : : 1. 

40. If the earth perform its 
diurnal revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans. 4 minutes. 

360** : 24 : : 10 

41. There is a cistern which 
has a pipe that will empty it in 
6 hours ; how many such pipes 
will be required to empty it in 
20 minutes ? 

Ans. 18 pipes. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? 

Ans. $442.98. 

43. If 6Si^2 stones of 3 feet 
long complete a certain quan- - 
tity of walling, how many 
stones of 2 feet Icmg will raise 
a like quantity ? Ans. 9528. 

44. Suppose 450 men have 
provisions for 5 months, how 
many must depart, that tiae 
provimons may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person's annual in- 
come^being £146^ how .mveh 
is that per day ? > Ani. Ss. 



AlfALTSIS. 

IW* I. If a pencil can travel 96 mites in 4 days, when the dm wm 
* 8 boon laag, how fltf can be tftvd m 2 days, wImb tM dayi ara 13 faoon 

I. If m panoncan tntirel 96 aaBca in 4 da^a, lie can travel- (d&^^lcz) M 
miles in 1 day, and if ha can travel 24 in a <My, which is 8 boon lon^, he 
can travel (SI^t-^^) ^ >Biles iv 1 hodr, and if he can travel 3 miles m an 
heur, he can trnvd. when the davs are 12 boof* long, (12x^3^) 96 mSca i^ 
1 daj, or (36x2e=) ^ miles in 2 days, which is the answer. ^ 

II. It mn9t b« evident that the distances tntvelled by a person ^la^ aB 
die tiMe at the ^axne rale wiK be in proportion to Uie times m which ^h&j 
are tmveUed. In this case, 4 days, which are 8 hours loiw^, are equal tA 
(3X4=;) 32 hoors^ and 24. 12 hours lonir equal (12x2:=:) ^- ^^ ^^^c^ 
we have this proi>ortion, dih. : : 96m. : : 24h. : x, or the distance travelled 
in the 2' daj^s, which we find to be 72 miles as before. 

III. It will be obiKous, in the above question, that the £stanee travelM 
depends upon two circumslanees, viz. the number cf days and the Ustg^ 
of^dte dayr. Now, supposinff the days bad ail been of the same length, 
we sfaookf have had ttus proportion j vis. 4d. : 96m. : : 2d. : jt; or the dis- 
tanoe tcaveiled in 2 days j or, supposmar the nomher of days bad been the 
same in both cases, the proportion woum stand, 8h. : 96m. : : 12h. : jr, or the 
distance traveOed when the days ace 12 hours Jong^. Uniting these prop<Mr- 
tions together, we have 

8h.*S ' ^™- • • 125 • *\ 
by which it appears that 96 is to be multiplied by 2 and 12, or (2X12=) 
24, and divided by 4 and 8, or (4X&=) 3S; which is the same as the second 
method of solving the questioi^ 

M0« 2. If 12 men can make 9 rods of fence m 6 days, when the dayi 
are 10 boors l<Nig, how many men will be required to make 18 rods of fence 
in 4 days, when me days are 8 hours long ? 

In this question, the number of days and their length being supposed to 
be the same in both cases, we should have this proportion, ^s. : 12 men 
: : 18 : X, or the number of men required to build toe 18 rods-HSupposme 
tbo number of rods to be the same m both cases, and the days to oe of 
•qua! length, we should have this proportion, 4d. : 12 men : : 6d. : x, or the 
number reouired to build tbo fmce m 4 days, and supposing the numb<nr 
of rods ana also the number of days to be the same m both cases, wo 
ahoiild have lUs^ proportion, 8 hours : 12 men : : lOh. : x, or the number 
required, when the di^s are 8 hours long. These three proportions com* 
Imd, we J^ve 

9rf».') ^^„ 18rds. 

4d. y : "J?* 1 : 6rd8. 
8h. i ** lOh. 

by which. it appears that 9X4X8 : 12 : : 18x6x10 : .r, and multiplying the 
product of the third terms by the sec<Mid, and dividing by the product of the 
nnt tNBS> we find the- value of « to be 45 men, which is the answer. 

DOUBLE RULE OF THREE. 

901. A proportion which ia formed by the combinatioxi of 
tWQ^ or more, mmfA,9 proportioDfl, as in the preceding ex«mplei| 
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k ctlled a CbmpdHiftf ' f i tp m W^n . Tht nde If mhkk tkt 
fourth term of a compound proportioii k Ibnnd, ii called tiie 
Double BuU t{f T%rt€y and may be undentood finom tbe precede 
1n^ analysis. 

RULE. 

903. ISake that numher, which is of the sane iand as tibe 
required answer^ the second term. Take any two of the re« 
maining terms which are of the same kind, and place one fbr 
a first, and^e other for a thurd term, as directed m the Single 
Rule of Tfare^> (ld8); then take any other two of the same 
kind, and place them in the same way, and so on till all aie 
used. Multiply the product of Uie third terms hy the second 
term, and divide the reeul^ by the product of the first terms : 
the quotient will be the required answer. 

QUESTIONS FOR PRACTICE/ 



3. If 120 bushels of oats will 
serve 14 horses 56 days, how 
many days will d4 bushels 
serve 6 horses ? 

Ans. 102^1 days. 

4. If $100 gain $6 in 19 
inonliis, what will be the inter- 
est of $350 for 2 years and 7 
months? 

2y. 7mo.=:81mo. ~ 

1% : 6 : : 350 
12 : : ; 31 ' 

Ans. $54.25. 

5k If a sum of money at 6 
per cent, simple interest, dou- 
ble in 200 months, wliat will 
be the interest of $300 for 8 
taonths ? 

vL : 100 :: 300 
200 : : ; 8 

Ans. $12. 

6. If the transportation of 
90cwt 37 miles, cost 16 doHs., 
what will the transportation 
of 'I2cwt. 50. miles cost ? 

Ans. $12.^2. 



7. If the interest of $45 for 
6 months be $1.80, what is the 
rate per annum ? 

Ans. 8 per cent. 

8. If 8 men spend 48 dolls, 
in 24 weebB, how much will 
40 men spend in 48 weeks, at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
of aak, each weiring 5^ cwt 
80 mUes, coet $^ what will 
be the freight.. of 75 sacks of 
salt, e»3h weighing 21 cwt, 
150nu}es? 

Ans. $322,159^ 

10. A man lent $350 to re- 
ceive interest, and when it 
had continued 9 mofi'ths, he 
received principal and interest 
together^ $360.50; at what 
rate per cent did he lend his 
money ? Ans. 4 per cent 

11. MTith hofw many pounds 
^eriing could I gain £5 per 
annum, if with £450- 1 gain 
in 16 laMiths, £30 ? 

Ana. £100. 
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ANALYSIS. . 

MS* 1. Two men, A and B, trade in companv ; A puts in ^100, and 
B JpOOf and thejr gain ^90. What is each man^s snare or Ibe gin 1 

Each man's gam most evidently have the same relation to the whole gain, 
that the agKmey which he pate in, nat to the whole amount put in. In other 
words, the wliole amount pat in, will be to the whole gain as each man's 
fhara of the amount put in, is to his share of the gain, i. e. 

S04* 2. A and B hued a pasture for 12 dollars ; A put in 3 cows for 8 
weeks, and B put in icows for 9 weeks } what part of the rent ought each 
topajT 

Three cows 8 weeks are equal to 1 cow (3X8:=) ^ weeks, and 4 cows 
9 weeks are equal to 1 cow J4x9t=) 96 weeks ; tneir shares, then, of the 
pasturage are 24 weeks and 36 weeks, eoual to 60 weeks' pasturage. 
Tlien, as the whde pasturage is to the whole rent, so is each man's share 
of the pasturage to ms share of the sent; that is, 

fiOw • »12 • • pX8=24w. : J4.80 A's share. > ^^ 
WW. , fa . . j 4x9zz36w. : J7.20 B's share. ]^^ 

To prove the correctness of the work, we add tc^ther the shares, and 
find them to amount to (4.804-7.90=) ^2, the whole rent (64). 

DEFINITIONS. 

205. MonejTy or propertjr employed in trade, is called capital^ 
or stocky — ^gfaia to be divided, the dividend, FellowMp is a 
general rule, by which merchants, or others, trading in com- 
pany with a joint stock, compute each person's particular share 
of the gain or loss. 

RULE. 

yi06. When (he Hacks art employed for equal Hmesy say : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss (203^ 
Hlten ike times art unequal^ multiply each man's stock by the 
time of its^ continuance in trade ; then say. As the sum of the 
products : is to the whole gain, or loss : : so is each man's pro* 
duct : to his share of the gain, or loss (204). 

QUESTIONS FOR PRACTICE. 



3. A and B made a joint 
stock of $500, of which A put 
in $350, and B $150; they 
gain $75 ; what is each man^ 
■hare of the gain.' 
$ $ $ Ans. 

MQ0.75.. 5350:52.50A's. 

75.00 prY 



4. Three persons make a 
joint stock, of which each puts 
in an equal shares A -continues 
his stock in trade 4 months, B 
his 6 months, and C his 10 
months, and they gained $480 
what was each man's share ? 
$96 A*^. > 
144B's.>Amk 
240C«.> 
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A INit in £^0, B £0dO, C 
£640^ aJIkd &ey grained £1010 ; 
what ii each man's share ? 
£ e. 

343 8 B's. 

424 4 C'e. 
§. HMde $160 aMBff 4 
men, so thai tiieir shares . wall 
be as 1, 2, 3» and 4. 

fie 

Ans. 



164 



160 proof. 

7. A person dymf, be- 
queathed his estate to his 3 
feons'; to the eldest he gave 
9560, to the pext $500 and to 
the other $450 ; hut when his 
debts were paid, there were 
$950 left; what was each 
MAX^l share? 

$a93^174-l8t > 
314.569-HM. > Ans. 

d8aii2+dd. y 

8. Two merchants entered 
into partnership for 18 months, 
A at first put in £100, ead: at 
the end of 8 months pul in 
£50* more ; B at first put in 
£275, and at the end of four 
months took out £70; at the 



#ii4 w "wi e to moMui vwy had 
gained £963; what iii eaclk 
man's shaje ? 

£96 9 6H^A's.> 

»« 10 ^5^ B's. J ^"*' 

£263 

9» Three men hire a. pastnse 
lbc$100;'A futs in 40 ocuo 
for 20 days, B 30 oxen for 40 
djh^ and C 50 oxen for 10 
dfiys; how moeh muBl Mch 
man My ? 

$32 A'4. 
48 B*& >>Ajib. 
20 C's, 

$100 proof. 

10. Three ikrmers hired a 

pasture for $60^50. A put in 

5 cows for 4} mOnth^ B put 

in 8 for 5 months, ana C put 

in 9 fbr 6j| months ; how much 

must each pay of ^e rent ? 

$11^ A's. 

20.00 B's. V Ans. 

29.25 C?6. 



$60.50 proof. 

l). D and E companied; 
D pat m $125, and took out 
^ of the gain; what did S 
put in?* Ana. $375. 



D. ^lUtHH^n^ 



ANALYSIS. 

•07. 1. If I mix 6 qnots^f ^omntt, which are worfh 8 eeati a quart, 
With1!<]iutrto worth It ceht* at]out, what wffl a quart of Iha iiilztnre be 
woMfa'? (GO) 

1^ qontris at t emt» are worth {9x9cr)4S dents, waA It tqaarts at It 
•onto are wcrtfa (12x2=) M eeoU $ then 4»^t4c=nZ oeaU, the worth at 




worth of 1 qoart of the mbdore. Whm Uw frieet mod f m aftitk § of tli« 
finplef tre given, ai¥l it ia required to fi^d the price of a given quanlitjr 
gf Um ■iztnre, m in the prececniig example, it i« caUed 

ALLIGATION MEDIAL. 

RUUB. 

906. Multiply each quantitj by ite price, mod Ande the warn 
ef the pro^hicts by the smn of the raaBthiee, the fuotient will 
be the rate of the compound reqnbed. 

QUESTKmS FOR PRACTICE. 

Ions of wtee at 49. lOd. a gal- 
lon, with 19 gallons at 5b. 6d., 
and 8 at 6b. dH a g^onf 
what is a g«^n of the mixture' 
wodh ? Ana. Ss. 7d. 

4. If 5lb.of tea at 6s. per lb., 
81b. at 5s., and 41b. at Is. 6d., 
be mixed .together, what is a 
pound of the mixture worth ? 

Ans. 5s. S^d. 

5. A goldsmith melted to- 
gether 10 oz. of gold 20 carats 
fine, 8 oz. S3 carats fine, and 
1 lb. 8 OK. 91 carats fine ; what 
is the fineness of the mixture ? 

Ans. 90^1 carat9 fine. 



9. If I mix 8 bushels off 
wheat at $1.20 per budiel, 19 
boshels of rye at 60 cents, and 
lO^boahels of com at 50 cents, 
together ; what is a budiel of 
the mixture worth*? 
1.90 60 50 8 
8 19 .10 19 

10 



9.60 


7.20 


5.00 


_ 


7^ 






30 sum of 


5.00 




[the 


> quantities. 



91.80 sum of prod. 

Then 30 ) 21.80 ($0.79i per 
bjishel, Ans. 

3. A merchant mixed 6 gal- 



ALLIGATION ALTERNATE. 

909. When the prices of the sioiples, and also the price, or rate of the 
mixture, are jgiven, the method of finding the proportion, or qpaalities of 
the several simples, is called AiUgaUon AlUmate. 

1. A person has tea worth 40 cents a pound, which be wishes to mix' with 
tea wortn 60 cents a poond, in such manner that the mixture shall be worth 
AO cents a pound ; in what jamwrthn i nust it be mixed t * Ans. Eqoal 
quantities or each ; for the price ot one kind exceeds the mean Just as modi 
as the price of the other &ln shgirt of it, the differmce between the given 
rate and the mean being 6 in each case. 

2. In what proportion most I mix currants worth 9 cents a pound, with 
ourraats wortii Iz cents a ptHud, in order that the mixture may be worth 10 
cenU a pound 1 Here a pound at 9 oenU ftJls one cent short of the mean, 
and a ppond at 12 ceals exeeeda the mean 2 cento s hence, 2 lb, at 9 centa 
will ftO short of .the. mean by the same quantity that one lb. at 12 centa 
exceeds it ; we most therefore take twice as many of the 9 cent currant* 
as we do of these worth 12 cents, in «rder that the mixture may ba worth 
10 qwits. 



w> 



^^'W^IB^" w^^^fc'^^ '"^^w*" 
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EVom tke kiBigel^ cmpples it appeanr^At tbe lesa the nice of ttar 
naple difion fn»io tut of the ifnxtaBey the quantity mouiied or that ranim 
to (oral the mixtare will be proportioiMtlely ^ater, and the greater the & 
ference the lest the quantity ; and that the differences between the values 
of the simples and the ipyen value of a mixture of those simplas, mq^naUy 
ezchangea, express the relative quantities of those simples necessary iitr 
make a mixture of the given value, -fixchanging these differences in the 
above exami^^ we have in the first, 6 lb. ai 4D cents, with 5 lb. at 60 cts... 
or equal quantities of each ; and in the second, we have 2 lb. at 9 ets. with 
1 lb. at 12. " 

RULE. 

210. Reduce the rates of all the simples to the some de 
nominalion, and write them in a column with the rate of tht 
required C(»npound ai the left hand. Connect each rate which 
is le$9 than the rate of the compound, with one that is greater^ 
and each that is greaier with one that is less. Write 3ie dii^ 
ierence between each rate and that of the compound against 
Che number with which it is connected. Then if only one dif> 
ference stand against any rate, it wHl express the relative 
quantity to be ts^en of that rate ; but if there be more than 
one, their sum will express the relative quantity to be taken 
of liiat rate in making up the compound. 

QUESTIONS FOR PRACTICE. 
3. A farmer wishes to mix rye worth 4s., c(»ii worth Ss., 
barley worth 2s. 6d., and oats worth 2s., so that the mixture may 
he worth 2s. lOd. per bushel } what proportion must he take of 
each sort ? 

d. bu. • 

Y 24 N —-14 oats, 

— 2 bar. 



28. = 24d. 
2^ 6d. =s30d. 
3s. = 36d. 
4s. = 48d. 
2s. 10d.=i:34d. 
d. 
r24^ 



34l30^ I — 

d. )36j I — 4 com, 



»Ans. 



4. A merchant would mix 
ivines at 14s., 15s., Ids. and 
22b. a gallon, so that the mix- 
ture may be worth 18s. a gal- 
lon ; how much must he teke 
iif each sort? 

(A gal. at 14a. 



'Ans. 



3 gal. at Ids. 
4gal.at22i. 



[48 ' — 10 rye. 

bn. 

14 =14^ 

2-1-14=16 

4 =4 

10-1-4=14; 

5. How must barley at 40 
cents, rye at €0 cents, and 
wheat at 80 cents a bushel, be 
mixed together, that the com^ 
pound may be worth 621 dents 
a bushel? 

17il bush, bailey. 
Ank ^ 171 hush. rye. 
25 bush. 



} 



«i 



Ma^man^tt. 



m,ttk 



AmpiSm Amnuu* is tte tmmm of AlliyMitti MeM^ tad my be 
pityvea by it QveitMiM cuulcr this rdb adnk of 4 



at tbera ave ditibraii ways of 



■HUiy 



dilierenl 



dll. ffhen the teihoU compot^ion tsKmtted to a c^rtam qwmr 
Kfy. RvLE. — ^Find the diserences by linkiag as be&re ; dien 
say, Aa the sum of the quantitiea or diffisrencea, tJios detennin- 
ed : ia to the given quantity : : so is each of the differences : to 
the required quantity of that rate. 

QUESTIONS FOR PRACTICE. 



6w How much water at ct& 
per gallon, must be mixed with 
brandy at $1.25 per gallon, so 
as to fill a vessel of 6^ gallons, 
ud that a gallon of the mtx- 
tuie may be worth $1 ? 

^^ } 1.25-^100 



gal. gal. 
125:80: 



1.25 

eal. gal. 
J 25 : 16 water. 
^100 : 64 brandy. 



Given quantity 80 

7. How much'silvefr of 15, 
of 17, of 18, and 22 isarator fine, 
must be melted together to 
form a compo^tion of 40 oz. 
20 carats fine ? 



oz. 



An& 



5 of 15^ 

5 of 17 

5 of 18 

25 of 22 J 



^car. fine. 



8. A grocer would mix teas 
at 3^, 4a., and 4e. 6d. per lb. ; 
and would have 30 lb. of the 
mixtove w&tih Ss, pcL per lb. ; 
how much of each moat he 
take? * 

lb. 

r 18 at 38. 
Ans. < 6 at 49. 

^ 6 at 48. ^. ■ 

9. How many gallons of 
water worth Os. per gallon, 
n^iBt be mixed with wine worth 
3s. per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of the mixture may 
be a^rded at 2s. 6d. ? 

gaU. 

A «^ 5 I6§ water, 
^r • I 831 wine. 



212.^ When (me <^ ih^ 8mph$ is ImHed to a certain qw»aify* 
Bulk.— *Find the differenf^^a ^ he§(H» \ then» As. the iSSi^tsaaM 
standing against the given quantity; is lo tbet given quanti^ 
:: so are the other difi^reopos^ se¥«r9kl^« : to thQ several quMa- 
titles re^uired• 



< 



fit. 



MIfiCXLLANCOUS. 



B» 



QUESTIONS FOR PRACTlCfi. 



10. A grocer would mix teas 
at 128^ 10s., and 66., with 20 
lb. at 43. per lb. j how much of 
each sort must he take to 
make the composition worth 
88. per lb. ? 

1 V 4 against the given 

ll] II ^'^^^^'^• 

12 f 4 lb. 

2 : 10 at 6s 
20: : ^2: 10 at 10s. ^Ans. 

4 : 20 at 128. 



8 



11. How much wine at 58.| 
at 58. 6d., and 6s. per gallon, 
must be mixed with 8 gallooa 
at 4s. per gallon, so that the 
mixture may be worth 5s. 4d« 
per gallon? 

?J. 
at 6s. f 
Ans. < 4 at5s. 64. >per ffall. 
06at6s, y 



MISCBIiLANHOUS. 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 258. 6d. per cwt; 
how much sugar will the cloth 
come to ? 

350 yards at Is. 4d.=:466s. 
8d.=::5600d. and25flf.6d.=ri306d. 

d. GWt. d. 

Then 306 : 1 : ; 5600 

cwt. ar. lb. 

Ans. 18 1 5} nearly. 

2. A has 7j| cwt of sugar, at 
8d. per lb., for which B gave 
him 12^ cwt of flour ; what 
was the door per lb. ? 

Ans. 4id. 

3. How much tea, at 98. 6d. 
per lb., must be given in bar- 
lar for 156 gallons of wine, at 
112s. 3id. per gallon ? 

Ans. 2011b. 13.,fi^. 

4. B delivered 3 hhds. of 
Waody, at 6s. 8d. per gallon, to 
C for 126 yards of cloth ; what 
mm the doth per yard ? 

Ana. lOik 
8 



5. A has coffee, which he 
barters with B at lOd. per lb 
more than it cost him, against 
tea, which stands B in lOs. the 
lb., but puts it at 12s. 6d. : I 
would know how much the 
coffee cost at first 

Ans. 38. 4d. 

6. A and B barter; A has 
150 gallons of brandy, at $1.20 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 cents per yard, 
ready money; how ought the 
linen to be rated in barter, 
and how many yards are equal 
to A's brandy ? 

Ans. barter price, 70 cents, 
and B must give A 300 yards. 

7. C has tea at 78 cents per 
lb., ready money, but in barter, 
would have 93 cents^ D hw 
shoes at 78. 6d. per pair, re^jT 
mdhey ; how ought they j|^ .j^ 
rated in barter, in ezchang* 
for tea ? Aim. $1,49 
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ASSESSMENT OF TAXES. 



8I& 



8. C. has candles at 60. per 
dozen, ready money; but in 
barter he wul have 6b. 6d. per 
dozen; D has cotton at 9d. 
per lb. ready money; what 
price must the cotton be at in 
barter, and how much 'cotton 
must be bartered for 100 dozen 
of candles ? 

Ans. the cotton 9|d. per lb. 
in barter, and 7cwt. Oqrs. Idb. 
of cotton must be given for 
100 doz. candles. 

Note.— The exchange of one 
commodity for another, is called 
Barter. 

9. If 6 men build a wall 20 
feet long, 6 feet hig;h, and 4 feet 
thick, in ^ days ; in what time 
will 18 men build a wall 100 
feet long, 4 feet high, and 3 
feet thick ? Ans. 40 days. 

10. If a family of 8 persons 
m 34 months spend $480 ; how 
much would they spend in 8 
montiis, if their number were 
doubled? Ans. $320. 

11. Three men hire a pas- 



ture for $48; A puts in 80 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 months; what share of 
the rent ought each to pay? 
A $19.20 ) 
B 7.20 V Ans. 
C 21.60 J 

12. If I have a mass of pure 
gold, a mass of pure copper, 
and a mass, which is a mixture 
of gold and copper, each weigh- 
ing 10 lb., and by immersing 
them in water, find the quanti- 
ties displaced by each to be . 8 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of tJie mixture is gold, and 
what part copper? 

'^]t^l And , 

52:6} copper 
• ) 1' : 3J gold. 



3 : 10 



This is the celebrated problem of 
Archimedes, by which he detected 
the fraud of the artist employed by 
Hiero, kmg of Syracuse, to make 
him a crown of pure gold (211). 



ASSESSMENT OF TAXES. 



1. Supposing the Legislature 
should grant a tax of $35000 
to be assessed on the inventory 
of all the rateable jwroperty in 
the State, which amounts to 
$3000000, what part of it 
must a town pay, the inventory 
of which is $24600? 
S inv. $ tax. g inv. Jf. 

8000000 : 35000 : : ^^6Q0 :iiB7 

Ans. 



2. A certain school, consist- 
ing of 60 scholars, is support- 
ed on the polls of the scholars, 
and the quarterly ejtpense of 
the whole school is $75 ; what 
is that on tlie scholar, and 
what does A pay per quarter, 
who has 3 scholars ? 

Ans. $1.25 on the scholar, 
and A pays $3.75 per quarter. 



sts. 



mKVixw. 
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8. If a town, the mventoiy 
of which is $24600, pay $287, 
what will A's tax he, the ia- 
Tentory of whose estate is 
$525.75 ? 
24600.00 : 287 : : 525.75 : 

>.133 Ads. 



4. The inventory of a cer- 
tain school district is $4325, 
and the sum to he raised on 
this inventory foi^ the support 
of schools, is $86.50 ; what is 



that on the dollar, and what Is 
C's tax, whose property inven- 
tories at $76.44 ? 
$4325 : 86.50 : : 1 : .02 cts. 

Ans. 
& 76.44X.02=$1.^8, C's tax. 

5. If a town, the inventory 
of which is $16436, pay a tax 
of $493.08, what is that on the 
dollar? 

$16436 : $493.06 : : 1 : .03 cts. 

Ans. 



213. Id assesang^ taxes, it is senerally best, first to find what each 
dollar ^ays, and the prodact of eaoi man's inventory, multiplied .bv this 
fum, will be the amount of his tax. In this case, the sum on the dollar, 
which is to be employed as a multiplier, must be expressed as a proper 
decimal of a dollar^ and the prodact must be pointed according to the nile 
for the multiplication of decimals (132) ^ thus 2 cents must be written 
.02, 3 cents, .03, 4 cents, .04, &^. It is sometimes the practice to make a 
table by multiplying the value on the dollar by 1, 2, 3, % &c. as follows : 



3.00 
6.00 
9.00 
12.00 
15.00 
18.00 
21.00 
24.00 
27.00 
30.00 

on the supposition that the tax amounts to three 
example oth. Use.— -What is B's tax, whose 
By the table, it appears that $300 pay^G, that 
pay 18 cents. 

Proceed in the same way to find each indi- 
viduai's tax, then add all the taxes together, 
and if their amoimt aj|pree with the whole sum 
proposed to be raised, the woiic is right. It is 
sometimes best to assess the tax a tnfle larger 
than the amount to be raised, to compensate 
for the loss of fractions. 







TABLE. 




SI pays 

2 " 


.03 
.06 


^JgP?/- 


.30 
.60 


5100 pays 
200 " 


3 " 


.09 


^ 30 « 


.90 


300 " 


4 " 


.12 


40 « 


1.20 


400 « 


5 " 


.15 


60 " 


1.50 


500 « 


6 " 


.18 


60 « 


1.80 


600 " 


7 " 


.21 


70 « 


2.10 


700 " 


8 '' 


M 


80 " 


2.40 


800 « 


9 " 


sn 


90 " 


2.70 


900 " 


10 " 


.30 


100 " 


3.00 


1000 « 



This table is constructed 
cents on the dollar; as in 
rateable property is ^276 ? 
^70 pay ^2.10, aild that " 



Thus 



^200 is 6.00 

70 is 2.10 

6 is 0.18 



276 



i8^8.28 
B'stax. 



KETIEW. 



1. What is meant by ratio ? 'How 
n ratio expressed ? What is the first 
term called ? the second term ? 

3. What is proportion? What 
feneral truth is stated respecting the 



four terms of a proportioa f How 
is this truth shown 1 

3. Does changing the place of 
the two middle terms afiect the pro- 
portion? Why not? 



88 FRACTIONS. StC 

4. Whti if meMt by iMreae pro- I 7. WImI it Fen o iiwl up ? WhcA is 
•ertioB f I meant by capital or stock 7 Whfti 

A. Wb«i it HMtift by flie Single by dividend 1 What is the mle 
Rule of Three 7 What Ib the gen^^ . WWn tlie times are equal 7 WhuX, 
eral mle for ftatii^ questions b the I when they are unequal 7 What is 
Rule of Three 7 llow is the an- 1 the method of proof/ 
swer then found 7 If the first and 8. What is AQig;ation 7 What is 
third tenns be c€ difierent denomi- 
nationsy what is to be done 7 What, 
if there are different denominations 
in the second term Y Of what de- 



Alligation Medial 7— Alligation Al- 
ternate 1 W^hat is the rule for 
finding the proportional quauthies 
to form a mixture of a given rate ? 

nomination will the auotient be 7 j Explain by analysis of an example. 

What, if the quotient be not of the When the whole composition is 

limited to a certain quantity, bow 
wqpld you |>roceed 7 How, when 
one of the simules is limited to a 
certain quantity 7 How is AUigatiou 
proved 7 

9. What is Barter 7 What is 
meant by a tax 7 What is the com- 
mon method of making out taxes 7 



same denominatMMi of the required 
answer? What is the method of 
proof in this rule 7 

6. What is compound proportion 7 
By what other name is it called 7 
What is the rale for stating questions 
in compound proj^rtion f— for per- 
forming the operation 7 



S 



SBCTIOX YII. 

DEFINITIONS. 

814* 1. FractionB are parts of a unit, or of a whole of any kind. 

If any Mimber. or particular thing, be alvided into two equal parts, those 
parts are called htdvea ; if into 3 eaual pails, they are callea tliirds ; if into 
4 equal parts, they are called ^mmu, or quarters (11) j and, generally, the 
parts are named mm the number of parts into which the thing, or whole, is 
divided. If any thing be divided into 5 equal parts, the parts are called 
fiftha ; if into 6, they are called HaOha ; if into 7, they are called sevenths; 
and so on. These broken, or divided quantities are called fractions. Now 
if an apple be diyMed faito foos eqoal parts, the value of one of those parts 
would be onejifih of the apple, and the value of two parts two0^ of the 
a(^>l€r, and so on. Thas we see that the name of the fraction showsj» at the 
same time, the nuoiBer of parts into which the thinf, or whole, is di\nded, 
and how many of those parts are taken, or sgnified by the fi-action. Sup- 
pose 1 wishea to give a person two Jifiks of a dollar; I must first divide 
the dollar into five equal parts, and then give the person two of these parts. 
A doUar is 100 osut»-*100 cents divided into b equal parts, each of those 
parts would be ^ cents. ^Henot, mts^fih of 100 cents, or of a dollar, is 
20 cents, and two fifths, twice 20^ or 40 cents. 

The tediousness and inconvemeaee of writing firactions in words has led 
to tlie invention of an abridged method of expressmg them by figures. One 
tuufn written |, ona third, J, «im» lAtrvit, f, &c. The figiuv below the 
kue shows the number of pairts Into which the thinf , of whole, is divided^ 
and the figure above the line shows how many of those parts are signified 
by the firaction. The number bejow the line gives name to the fraction^ 
and is therefore caJled the denosnxnator ; thus, if the nu«ib«r below the line 
be 3, the parts signified are thirds, if 4, VbtiHlhs, if 5, j|^, and so on. The 
■umber written above the line is callea the fmmeraior, because U euu»«». 
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•ate* tfa« {Mfffti of Uie deaenoBfttor agnflied by Um fitietion. Ai then aro 
BO limits to the number of parts into which a thing*, or whole, may be di* 
vided, it is evident that it is jxwsible. kfc every namoer to be a numerator, 
or a denommator of a firaction. Hence the variety of fractions must be 
unlimited. 

S. Fractions are of two kinds, Vulgar and Decimal, which differ in the 
Ibnn of expression, and the modes of (Mperation. 

3. A Vulgar Fraction is expressed by two numbers, called the nume- 
rator and denominator, written the 'former over the latter, with a line be- 
tween, as^, the former before the latter, as 3-ft=f . 

4. A Decitnal Fraction, or a Decimal, is a fraction viiiich denotes parts 
of a nmt which become ten times smaller by each successive division (113), 
and is expressed by writing down the numerator only. (See Part II. Sect. 
]11). A decimal is read m the same manner as a vulgar fraction; thus 
0.5 is read 6 tenths, 0.25 25 hundredths, and it is put into the form of a vul- 

Sir fraction by drawing a line under it, and writii^ as many ciphers under 
e line as there are figures in the dedinal, with a 1 at the left bawl; thus, 0.5 
becomes ^, 0.26, ^, and 0.005, y^. 

VULGAR FRACTIONS 

315. 1. A proper Jractum is one whose numerator is less 
than its denommator ; as i, |, ), &.c. (33). 
. 2. An tmproper fraction is one whose numerator is greater 
than its denommator ; as, ^ ^, y , &c. (24). 

3. The numerator and denominator of a fraction are called 
its terms (30). 

4. A compound fraction is a firaction of a fraction ; as, | of ^. 

5. A mixed number is a whole number and a firaction wntten 
together, as 13i, and 6i (23). 

6. A common dtvisor, or common measure, of two or more 
numbers, is a number which will divide each of them without 
a remainder. 

7. The greatest common divisor of two or more numbers, is 
the greatest number which wiU divide those numbers severally 
without a remainder. 

8. Two or more fractions are said to have a common denomi' 
nator, when the denominator of oach is the same number (25). 

9. A vommon mtdHpU of two or more numbers is a number, 
which may be divided by each of those numbers without a re- 
mainder. The least common multiple is the least number, which 
mav be divided as above. 

10. A prime number is one which can be divided without a 
remainder, only by itself or a unit 

It. .^ aHqwitpaH of any number, is such part of it, as being 
taken a certain number of times, wiU exactly make thai 



simiber. 



8» 



do 



TULCUUH nUCTXONS. 



»te,pSitlr,)li^ 



19. A jMr/kl mmUr m one whklii* j»C «4QMt Co te 
6f all its aliquot parts. 

Th> — ■IIbK periict —bar it 6, wfaotc aKqiiat ttartoa^ g. », and 1, aad 
S+H>l=fi| theMarta»,Uwiml486, indlieMtt 8tt8. Qnlj ten 
perfect numben «f« jnet Imowa. 

421G. WHOLE HCJCBERS, CONSIDERED UNDER THE 

roHM OF tBACTIONS. 

ANALYSIS. 



1. Chani^ J^ to A wlK>le or 

mixed number. 

3)76 Ai the denoniiiiator de- 
-*- Botos the number of ports 
S6^ iato which the whde, or 
unhf is divided, and the mi- 
nerator shows how maqjr of those 
parts are cmitained in the firttctiou 
(22), there are evidaally as many 
whoieSy as the nomber of times tlie 
numerator fwrntains the deaomiiM^ 
tor ; or, otherwise, nnce everr firac- 
tion denotes the division of the nu- 
merator bj the deaoounator (129), 
where the numerator is gfeatter than 
the denominator^ we have only to 
peiform the division wfaidi is de- 
noted. 

317. TV dmage miimpiimer 
fraction to an equivaieni wMe 
ornUxed number, 

Kvh%. — Divide the ntunent- 
tor by the denominator, and the 
quotient will be the whole, or 
mixed nimiber required. 



}. Change S5| to an im- 
proper fracfioiL 



56X3±1_T.| .Jdenojesthe^- 

I (129)} if now we 
multiply 26 by 3, and add the pro- 
duct to 1, making <26x3+l=) 76, 
and then write the 76 over 3, thus, 

•^, we evidently both multiply and 
divide 26 by 3 3 but as the maJtyli- 
cation is actually performed, and 
the division only denoted, the ex- 
I^essimi beoMnes an improper frac- 
tion. 

A whole number is changed to an 
improper fraction, by writing 1 under 
it, with a line between. 

318. 7h d»angt a wkole or 
mixed number to an tqidvaUni 
improper fraetion* 

RuLS. — ^Multiply the whole 
number by the denominator of 
the fraction, add the nimierator 
to the product, and write tiie 
sum over the denominator for 
the required fraction. 



QUESTIONS FOR PRACTICE 



% Change ^ to a mixed 
number. 

3. Change ^|& to a suxed 
number. 

4. In ^S^^. afaiiUingBi how 
nany ahiUinga ? 

5. In y. of a week, bow 
many weeks > 



3« Change 8| to an impro- 
per fraction* 

3. Change 37f to an im» 
proper fraction. 

4. In l^-fgB. how many 
13th8? 

5. In 3f weeks, how many 
7ths? 



nB,fm,m. 
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£19. VmAtPUCmOBT JJXD DIT1SKH9 Of FRA€TtONf 

BT WHOLE NUtlBCBS. 
ANALYBtS. 

1. Heniy had } of a peck of 

plantk wlkioii were twice the <]uan- 
tity James had; how many had 
James? 
Here we faat^e evidently to divkfe 

4^ ialo Seqaal parts $ bat £ divided 
mto S parts, onis of th^n is } $ then 
to divide } by 2, we most divide 

the nmnerator by S. and write the 
quotient, 1, over 4, toe denominator ; 
or, otherwise, if we moltiply 4, the 
denominator, by S. and write the 
product, 8, under z, the numerator, 

thus, f , 0ie frai^on becomes divid- 
ed by S ; for while the number of 
parts remains the same, the mahipK* 
cation has rendered ^-the parts only 
half as great 3 and diese results, 

^ and ^f an evidently the same in 
value, though expressed to different 
terms. Hence 

231. 3\> divide a fraction hy 
a whoU number. 

Rule. — Divide the numera- 
tor, or multiply the denominiv- 
tor, qf the fraction by the whole 
number ; the result will be the 
required quotient 



1. James had f of a peck of 
iplamt, md Henry bad twice as 
fesaoy I how many had Henry 1 

Hece we have evidently to molliply 
f by %i but two times f iif 9 
Ksnce, t4» mnkiply ^ by 2, we molti- 
|>ly the numerator I by 2, and write 
the product, 4, -over o, the denom- 
inalor; or, otherwise, if we divide 8, 
the denomina,tar, by 2, and write 
the quotient, 4, under 2, the nu- 
merator, thus, J, the fraction be- 
«omes.multipled s for white the num« 
ber of parts signified remains the 
same, the division has rendered those 
parts twice as great; and these re- 
sults, 4 and J, are evidently the 
aame m value, though differing in 
the magnitude of the terms. Tl^re- 
fore 

220. 7h nwUipiy a frnclion 
hy a toJiole number, - 

RuLE.^ — ^Multiply the nume- 
tatOT) or divide the denomina- 
tor, of the fraction by the 
whole number ; the result will 
be the product required. 



QUESTIONS FOR PRACTICE. 



2. What is the product of 
I by 24?— of 4 by 32?— of 
J by 36?— of f by 42?— of 
^byS? 

3. How many are 5 times 
\^?— 3 times f ? — ^14 times 
jj ?— 7 times ^ ? 

4. If 1 lb. of rice eost ^ 
4»f a doUar, what will 5 lb. cost r 



% How many times 24 in 
J^ ?— 32 in afii ?-.^ in ifi ? 
.-42 in Jifl ?— in f|. ? 

3» How many times 5 in 
I?— 3 in J?— 14 in JJ^7—7 
in -^ or 5 ? 

4. If 5 lb. of rice cost X 
of « dollar, what will 1 lb. 
cotft? 



5. If a bushel of wheat ] & If 6 bushels of wheal 
««it A of a dollar, what wiU | cost } of a^dollar, what ia it a 
4bwie)«eost? 1 bushel? 
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MULTIPUCATION BY FRACTIONS- 

ANALYSIS. 

933. If a loed of hay be wotth $13, what aie f of u 

worth? 

Hera IS ud | are evideiitly two faclon, whicta. inuhiplied tomllier, wfll 
give the priee j and lince the result is the same, whicheTer is made the mid- 
Uplier (8&), we may make } the mnltipfieand, and proceed {ttO) thus, }X 

ISzz^y^CJB doQars. Aat. Otherwise, since in the multiplication by a whole 
number, the multiplicand is repeated as many times as the muhipiier eon* 
tains ttiuts, if therefore the multiplier be 1, the multiplicand will be repeat- 
ed one time, and (he product will be just equal to toe multiplicand : if ihe 
multij^er be i|, the multiplicand will be repeated half a Hme. and the pro- 
duct will be lujf the multiplicand ; if the multiplier l>e ^, it will be repeated 
one third of a time, and tne product will be one third of the multiplicaad, 
and cenentlly, mmiMying by a fraction u taking out tuck a part of the 
mMtUfplicand as Iht fraction is part of a unit. Hence the product of l2 by 
}, is f of 12; and to find } of 12, we must first find | of It, by dividing 12 
by 3, and then multiply this third by 2 : thus, l%^9=fi. and 4X2=8.; f 8 
then are } of ;^12, or the product of $12 by }, as by the former method. 
Therefore, 

2SA To muUiphf a uhoU "number ly ajraetion. 

Rule. — ^Divide the whole number by the denominator of the 
fraction, and multiply the quotient by the numerator,^'-or mul- 
tiply the whole number by the numerator, and divide the pro- 
duct by the denominator. 

QUESTIONS FOR PRACTICE. 



2. What 18 the product of 
4 multiplied by J ?— of 7 mul- 
tiplied by J.'^-of 9 by ^?— 
of 17 by i ? 

3. If a barrel of rum cost 
f34, what cost | of it ? 

Ans. $18. 

4. What cost 18 bushels 
of com, at -^ of a doUar a 
bushel ? Ans. $(1 



5. If a bushel of pears 
cost 75 cents, what cost \ of 
them ? Ans. 15 cts. 

6. What is the product of 
16 by i ?— S56 by J ?— of 12 

by I? 

« 

Note. — ^It will be observed from 
the above examines, that multiplica- 
tion by a proper fitiction gives a 
product which is less than the multi- 
plicand (121). 



224. MULTIPLICATION OF ONE FRACTIONAL QUANTITr 

BT ANOTHER. 

1. A person owning^ | of a gristmill, sold f of his share ; 
what part of the whole mill did he sell ? 
Hare we wish to take out i of |, which has been ^own (222) to be the 




^Hi^B 4M^r A 



TUXiOAB nubonon* 



•ad tfav qwKieiit a <|^; awl ^ is moltiplM hy 2. by nMpljrii^ ii|« 

mimeratar, 3, by 2 (220), and the pcodnct is -^p^equal to the part of tha 
mill sold. Hence, 

Tb muU^j/ a Jraction hy a fraction^ or to change a compound 

fraction to a Hngh one, 

RrLE. — ^Multiply the numerators together for a new nume- 
rator^ and the denominatore together for a new denominator. 

QUESTIONS FOR PRACTICE (56). 



5}« A man owning |- of a 
iarm, sold j. of hia share ; 
what part of the farm did he 
■ell ? Ads. |. 

-3. What part of a foot ts | 
of ^ of a foot ? 



4. What part of a mile is 
f of } of a mile ? 

Ans. A=i- 

5. Change ^ of ^ of ^ of | 
of ^ to a single fraction. 

Ans. ^(f^2 * 
& Multiply fjf by ff 



225. DIVISION BY FRACTIONS. 

1. In 6 doUafty how many times | of a dollar 7 

Here we wish to divide x6 into parts, each of winch shall be { of a dol- 
lar, or in other words, divide 6 by f. Now in <Nrder to find how many times 
i in 6, we reduce 6 lo 4ths, by multipl ving it by 4, the denominator of the 
fraction, thus : 4 times 6 are xA} 6 aoUars, then, are 24 fourths, or cniarters 
of a doflar; and dividing 24 fourths by 3 fourths (the nomerator), tae 411a 

tiant, 8, is evidently the maeibw of times | of & doDar may be had m ^ 

or 6 dollars. Hence, 

226. To divide a tthoU nuwher hy afradion, 

RtTLC. — ^Multiply the nomber to be divided by the denonuna* 
tor of the fraction, and divide the product by the numerator. 

QUESTIONS FOR PRACTICE. 



2. In 7 shillings, how many 
timea } of a shilling ? 

Ans. V- 

3. In 17 bushels of wheat, 
how many times f of a bush* 
al? Ans. i^. 

4. In 1 gallon of wine, how 
oiany times ^ of a gallon ? 

Ana. J^r=17 times. 

5. In 5 eagles, how many 
^ pf a dollar ? Ans. 200. 



6. In a pound of tobacco, 
how many quids, each weigh* 
ing -^^ of aif ounce ? 

Ans. ^=101^ 

7. How many are 7-*- J? 
8^^ ? 2^y ? 

NoTK. — ^Here it will be seen that 
cBvision by a fraction, ^ves a qua* 
tient iai^r than the (uvidend. 
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837. D1TI8I09 OF ONE FRACTIONAL <iUANTITT BY AN- 
OTHER. 

ANALYSIS. 

1. If ^ of a bushel of wheat cost f of a dollar, what is 
that per Bushel ? 

To find the cost per bushel, we must divide the price by the quantity 
(IM), that iS; we must divide ^ by ^. But to divide a number by a frac- 
tioo, we multiply it by tiie denominator, and divide the product by the 

numerator (2226) j hence, we must multiply | by 4, as -^:=-- (230), and 

12 12 
J^ is divided by 3, by multiplying the denominator, 5, by 3, as, - — ^z::?^ 

(121) ; -i-ft of a dollar then is the price of one bushel. . Henco, 

228. To divide a fraction ly afixtcHon. 

RT7X.E. — Multiply the numerator of the dividend by the de- 
nominator of the divisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

NoTK.— In practice, it will be most convenient to invert the divisor, and 
|hen proceed as in Art. 224. 

QUESTIONS FOR PRACTICE. 



2. In 7^ how many times 
}? Ans. i^ 

3. In-*^ how many times 
y ? Ans. ^=1, 

. 4. At j- of a dollar a bush- 
el for oats, how many can I 
buy for -^ of a dollar ? 

Ans. ff =:3 bush. 



5. If f of a yard cost f of 
a dollar, what is that a yard ? 
Ans. -^=$1.77^. 
& If f of a piece of cloth 
be worth f of f of an eagle, 
what is the whole piece worth? 
Ans. ^ eag. 



229. ALTERATION IN THE TERMS OF A FRACTION 
WITHOUT ALTERING iTS VALUE. 

ANALYSIS. 

A fraction is multiplied by multiplying its numerator, and divided by 
anultiplying its denominator (219) ; hence if we multiply both the terms of 
a fracUoa at the same time by anv number, we both multiply and divide tlw 
fraction b^ the same number, and therefore do not alter its value. A^^ain, 
si fraction is divided by dividinr its numerator, and muUij^ed bv dividing^ 
its denominator (£19) ; hence if we divide both the terms of a motion at 
the same time by any number, we both divide and multiply the fraction by' 
the fame number, and tiierefore do not alter iu value. Hence, 



. 
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230. 3b enlarge UU feme qf 
ajractionn— 

Rule. — ^Multiply both the 
terms of the fraction by the 
number which denotes how 
many tunes the terms are to 
be enlarged. 



231. Ih dminuh the term 
of a fraction — 

Rule. — ^Divide both the 
terms of the fraction by such 
a number as will divide each 
without a reihainder. 



QUESTIONS FOR PRACTICE. 



1. What is the expression 
for J^ in terms which are 10 
times as large ?— for ^, the 
terms being increased 9 
times? 



1. What is the expression 
for j^, in terms 10 times less? 
— ^for ff, the terms being di- 
minished 9 times ? 



232. OF THE GREATEST COMMON DIVISOR OF TWO 

NUMBERS. 

ANALYSIS. 

1. If the two terms of a fractimi be 8 and 38, what is the greatest nnm* 
ber that will divide them both without a remainder T 

It is evident that the g;reatest common divisor of 8 
8 ) 38( 4 and 38, cannot exceed the smallest of them. We will 

32 therefore see if 8, which divides iteelf, and gives 1 for 

— the quotient, will divide 38 ; if it will, it is manifestlr 

6)8(1 the greatest common divisor sought. But dividing SSb 

6 hy 8, we obtain a quotient, 4, and a remainder,^ 6 j hence 

i — 8 is not a common divisor. Again, it is evident^ that 

i 2 )6( 3 the common divisor of 8 and 38 must also divide o, be- 

6 cause 38=24 times 8 plus 6 j hence a number wlUch will 

divide 8 and 6 will also divide 8 and 38 ; we will there- 
fore see if 6, which divides itself, will divide 8. But dividing 8 bj 6, we 
have a quotient 1, and remainder 2; hence 6 is not a common divisor. 
Again^ for the reason above stated, the common divisor of 6 and 8 must 
also divide the remsdnder, 2 ; and by dividing 6 by 2, we find that 2, which 
divides itself, divides 6 also ; 2 is therefore a divisor of 6 and 8. and it hat 
been shown mat a number which will divide 6 and 8, will also divide 8 Hid^ 
38. Hence 2 is the common diviscn: of 8 and 38, and it is evidently the 
gpneatest common divisor, since it is manifest from the method of obtaming 
It that 2 will divide by it, and a number wiU not divide by another greater 
than itself. Therefore, 

233. Th Jmd (he greatest common divisor of two numbers. 

Rule. — ^Divide the greater number by the less, and the diti* 
sor by the remainder, and so on, always dividing the last divisor 
hj the last remainder, till nothing remains ; then will the lafll 
divisor be the common divisor reqidred. 



36 VULOAll FRACTIONS. tS4,t36w 

QUESTIONS FOR PRACTICE. 

2. What is the greatest I conunon divisor of 58(^ 330 
common divisor of 24 and 96 ? and 45 ? Ans, 5. 

Ans. 12. 

3. What is the greatest 



common divisor of 612 and 
540 ? Ans. 36. 

4. What is the greatest 
common divisor of 1152 and 
im> ? Ans. 72. 



NoTS.-^WIieii there are Biore 
thaa two oumben, find the conuiKin 
divisor of two, then of that divisor 
and one of the others, and so on to 
the last. 

6. What is the greatest 
common divisor of 918, 1998 



5. What is the greatest | and 522 ? Ans. la 

234. REPUCTiaN OF TRACTIONS TO THEIR MOST 

SIMPLE EXPRESSION. 

ANALYSIS. 

• 1. What is the most simple expression, or the least ternifc 

rfe terms of a fraction are diminished, or made more simple, by di- 
vision (?30). Now, if we divide ^^ so long as we can findaay number 
greater than 1 which will divide them both without a remainder, the frac- 
tion will evidently be diminished to the least terms which are capable of ex- 
pi«ssing it, since the two terms now contain no common factor greater than 

unity. Thus. 2)^=fyt. «)^=*f. »>*f.=^' ,"1*}^=^^ 
least terms. Or if we find the greatest common divisor of the two terms, 
48 and 272, w* may evidently reduce the fiw;tion to iu lowest terms at 
once by dividing the two terms by it. By Art. 233, we find the greatest 
eomRM« divisor to be 16, and 16)^=^, least terms as before. - Hence, 

235. To reduce afracH&n to Us least terms. 

RUI.E.— Divide both the terms of the fraction by the ^eatest 
pommon divisor, and the quotient will be the fraction in its least 
lerais. 

QUESTIONS FOR PRACTICE. 

2. What are the least temwl I 5. Reduce ^^ to its least 



pf^? Ans.^ 

3. What are the least terms 
of m? Ans. f 

4. Wfaft are the least terms 
4if ^f Aqi. |. 



tenns. Ans. ^. 

6. Reduce J|J to its least 
terms. Ans. f. 

7. Reduce Jfff to its least 
tenuB. 



236. COMMON MULTIPLES OF mTMBERS. 

1. What namber is a common multiple of 3, 4y 8 and 12 T 

3X4X8X12=1152. Ans. First, 3 times 4 are 12 ; 12 then is made i:yp of 
3 fears, or 4 threes ; it is, therefore, divisible by 3- and 4. Again, 8 tnnci 
12 are 96 ; then 96 is divisible by 8, and as it is made vp of olSs. each of 
which is divisible bv 3 and 4, 96 it divisible by 3. 4 and 8. Again, 12 
times 96 are 11523 1153 then is divisible by 12 3 ana as it is made up of 
12 ninety-sixes, each of which it divisible by 3, 4 and 8, HAS is divisible 
by 3, 4, 8 and 12) it is therefore a common multiple of these numbers 
(215. Def. 9). 

937. 2. What is the least common multiple ef 8, 4, 8 and 12 1 

Every number will evidently divide by all its factors : our object then is 

to find the least number of wmch each of the numbert, 3, 4, 8 and 12 is a 

fector. Ranging the numbers in a Hue, and dividing such as are divisible 

by 4, we separata 4, 8 and 12. each into two factors, one 

4 )3, 4, 8, 12 of which, 4, is common, and the others, 1, 2 and 3 respec- 

' » lively. Now as the products of the divisor, multiplied by 

3^)3, 1, -2, 3 the craotients, are, severally, divisible by their respective 

■ ' diviaettdsy the products of ihese products hj the other 

1, 1,2, 1 quotients, must also be divisible by the dividends} for 

4X3X2=^ tJiese products are only the dividends a certain number of 

times repeated. Tlie continued jxtxluet then of the divi- 
sor, 4, and the quotient 1, 2, 3, (4X1X2X3=:^) is divisible by en^h of 
the dividends, 4, 8 and 12, and 24 is obviously the least numbo: which is 
divisible by 4, 8 and 12, since 12 will not divide by 8, and no number 
gteater than 12, and less than twice 12, or 24, wiH divide by 12. But the 
undivided number, 3, must also divide the mmber sought ; we therefore 
brings it down with the quotients, and dividing the numbers by 3. which are 
divisible by it, we find that 3 is already a factor of S4, and wul therefore 
divide 24. Thus, by dividuig such of the given numbers as have a common 
fector by this factor, we suppress all but one of the common factors of each 
kind, and the conUnucd product of the divisors, and the numbers in- the last 
line, which include the quotients and undivided numbers, will contain the 
factors of all the given numbers, and may therefore be divided by each of 
them without a remainder ; and since the same number is never ta^en more 
than once as a factor, t^e product is evidently the least number that can be 
so dividedi Hence, 

238^ To find /Ae Ufui cwmum wuXH^ qf two or more ntmi- 
bers. 

Rule. — Arrange the ^ven numbers in a line, and divide by 
any number that will divide two or more of them without a le* 
mainder, setting the quotients and undivided numbers in a line 
below. Divide the seeond line as before, and so on till thexe 
•18 BO two numbers remaining, which can be exactly divided 
by any number greater than unity ; then wiU the co&tiaued pfO» 
duct of the several divisors, and numbers in the lowefldine b< 
the multiple required* 
9 
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QUEBTfOIIS FOR FSACTiCE. 



SL Wlwt it the leMt com. 
mon multqde of 3; Ss 8 and 
10? 

5)3, 5, 8, 10 



2)3, 1, 8, 2 



3, 1, 4 1 
and 5X2X3X4=120 Ana. 



a What 18 the leaatnam- 
ber wUch may be divided bj 
6, 10, 16 and 20, without a le- 
mainder? Ans. 240. 

4. MThat IB the least com- 
mon multiple of 7, 11 and 13? 

Ana. 1001. 



339. FRACTIONS 



REDUCED TO 
NATOR. 

NALTSIS. 



A COMMON 



DEN^pIl* 



L Reduce ^ of a dollar and f of a dollar to a common 
denominator. 

If each term of J, the fint finctMm, be multiplied by 5^ the denominator 
of the feoood, the j| becomes -^^ and if each term of 2., the second, be 
multiplied by 2, the denominator of the first, f becomes Ji^ ; then, instead 

of I and {^, we have the two equivalent fractions, -j^ and -^ (290), 
which have 10 for a cmnmon denominator. 

2. Reduce ^ ^ and f- to a commcm denominate. 

Multiplying the terms of \ by 24, the product of 4 and 6, the denomi- 
Baton of the other two fractions, | becomes ^4 ; again, multiply the terms 
of I by 18, the product of 3 and 6, the denommators of the first and tUrd 
ftacidoos, I becomes |^ ; and lastly, multiplying the terms of § by 12, the 
product of 3 and 4, the denominators of the first and second, f becomes 
^ } then instead of the fractions ^, | and ^, we have the three equivaleBt 
fractions, f ^, ^^ and M, which have 12 for a common denominator. 
From a careflil examination of the above, the reason of the following rule 
will be manifest. 

240. To reduce fiacHons of different denominatorM to eguttw- 
Unl fracHons having a common denommator. 

Rule.— Multiply all the denominators together for the com- 
mon denominator, and each numerator by all the denominators 
•iroept its own for the new numerators. 
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3. Reduce f and f to a 
common denominator. 

2x4=8 new nu. for § 
3x3=9 « « I 
3x4r=12 com* denom. 
then J^ and -^ Ans. 

4. Reduce ^, § and { to 
a common denominator. 

A""- if i* ««d if 



EXAMPLES. 

5. Change f, f and ^ to 
iractiona having a bommon 
denominator. 

Am. Hf, lit wid Iff 

6. Express ^ and f of a 
dollar in parts of a dofiar of 
the same magnitade* 

Ans. ^ and }^. 



241. TO BEDUCE FRACTIONS TO THEIB LEAST COM«» 

MON DENOMINATOR. 

ANALYSIS. 

1. Reduce l^ f> i> and ■^. to their least conunon denomi- 
nator. 

The commoii denominator fomid by the fongmag rale is a comiioii 
multiple of the denomiiiators of the given fractimifl, but not always the least 
common multiple, and conseqaendy not always the least common dooomi- 
nator. The least common muhipie of the denominators, 3, 4, 8 and 12 is 
£4 (238), which may be divided into thirds fomlhs, eignths and twelfths } 
for the new mimerators we must therefore tace soch parts of 24 as are de- 
noted by the given fractions ; and this is done by divicung 24 by each of the 
denominators {^^^=3, ^fi:£, ^=^f and ^4=^)^ 9ad multiplying the 

quotients by the respective numerators, (8X1=^- 6x3=18> 3xfic=15f and 
3X 1 t=2g), and the new numerators (8, 18, Id and 22) written over Si, the 

common denominator, give i^) j^y ^ and 4} for the new fiacti<ws, 

having the least possible common denommator. Hence, 

342. To reduce fiaetians of d^ereiU denominaion to eqmv^ 
alentJracHons having the leoit conunon denominatora* 

Rule. — ^Reduce the several fractions to their least terms 
f935). Find the least common multiple of all the denominators 
for a common denominator. Divide the common denominator 
by the denominators of the several fractions, and multiply the 
quotients by the respective numerators, and the products will 
be the new numeratcnrs required. 






100 



wtnaoi wtULetto»€. 



2«MHS. 



QUESTIORS nm l^RACTICE. 



2. Wk«t iB the ieaflt c<im- 
mon denominator of ^ } tad 

8)2,3,4 



1,3,2 
Then 9x3Xd»l% le^t 
commott AeiMmmator. 
And 
12-5-2=6 and 6x 1=6 \ | 
ia)(3=4 4x2fa£:8j| 
12)(4=rd Sx^^=^) S 
Tii«» A> A» A» Ans.' 



3. What is the least com^ 
mon denomxitator of ^ -^ and 
I? Ane. f,|,^ 

4. What is the least com- 
mon denomkiator of {• and 
W ^ Ans.||,^f 

5. Express f and ^ of a 
dollar in the least possihle 
sinubir parts of a dollar. 

Ans. $1 and |. 

6. Reduce ^^ ^ and ^ to 
the least common denominar 

tor. Ans-m^Uh'^&i- 



243. REDtJCTTON OP FRACTfONS. (62) 



ANALYSIS. 



1. What part of a shilling 

iSjJ^ of a ponnd? 

Poundft are reduced tosbiliingB bjr 
rauUii4yiBg ikest by SO (138), wmI 

a>jXaiO=JJ ^taa^ and n=| 
(£36^. ;s^ of a pomid^ \}teUf is ^ 
of a aiMiIiB|^. 

DESCENDING. 
244. Tb cto^ frocHons of 
a h^her tnto <AIms of <f fovoer 

Rule. — ^Reduce the nnmer* 
ator to the lower denomina- 
tion by Art 139, and write it 
over me given denominator* 



I. What part of a pound is 
^ of a shilling ? 

To change sbilKngs to pounds, <fi- 
vide them by ^ (138). 90)|(r: 

Tf^(221),andT^=3^(255}. # 
of aslulling is, then, -^^^ ^ pound. 

ASCENDING. 
245. 7h change JrofitiMU qf 
<s Unver into thfise of a higher 
dcHowiituUion* 

RujcE^ — Multi{dy the denom- 
inator by the number which 
is required to make one of the 
next higher* denomination, and 
so on (140) ; and wiite the last 
product under the given nu* 
merator. 



QUESTIONS FOR PRACTICE. 



2. What part of a pound is 
^fj-ofacwt? 

\ ' ^X4X28 836_6 . 

: ;- • y 392 =2^-^ A^*' 



2. What part of a cwt ia 
f of a pound? 

7X28X4"'7W*3M ^^ 



nLCttJi ]<&ACinoirt. 



IM 



3. Ei^ee ^ 6f a pound 

to the fraction of a penny. 

4. What part of a ^und is 
4 of fl ^ine^? 

5. What part of a rod is 
g^ of a mile ? 

6. What part of a sdnute 
a -. || . of an hour ? 

7. What part of a pwt. is 
X^lb^Troy? 



3. Seduce ^d. tothe firac. 
tion of a pound. 

4. What part of a guinea 
is 4 of a pound ? 

4 -» 80 4 A 

5. What part of a mile is 
2 rods ? 

6. What part of an hour is 
Hii of a minute ? 

/. What part of a pound m 
{.of a pwt? 



5i4dt^2V reducti fradwiu to ifUeger$ of a lower denomination^ 
and (he redone* 

ANALYSIS. 



1. Reduce f of a pound to 
shillings and pence. 

£1X20=^, and ^.=7|8.5 

hat |s.Xl2i=::^., and i^j=6d. 
Then £i=7s. 6d. Heoce, 

U47, 7\> reduce Jractions to 
integers of a^hwer. denomina- 
tion, 

EuLE. — ^Reduce the numer- 
ator to the next lower denom- 
ination, and divide by the de- 
nominator ; if there be a re- 
mainder, reduce it still lower, 
and divide as before ; the sev- 
eral quotients will be the an- 
swer. 



1. Reduce 7s. 6d. to the 
fraction of a pound. 

7s. 6d.=50d. £l=308.=::340d. j 
then 7s. 6d.=i£7^\yw:£2. Hence, 



948. To reduce uUegere to 
fractiona of a higher denomna- 
tion* 

Rule. — Reduce .the gi^en 
number to the lowest denomi- 
nation mentioned for a nwrner- 
atorf and a unit of the higher 
denomination to the same for 
a denominator of the firactioft 
requited. 



1WJEPTIOFCS FOR PRACTICE. 



. 2. In ^ of a day,how many 
hours? 

3. In { of an hour, how 
many minutes and seconds ? 

4. In f of a mile, how many 
lodfl? 

6. In J^ of an acre, how 
maay rooos and rods ? 
9» 



3. What part of a day zx%> 
8 hours ? ' 

3. What part of an hoar 
are 6m. 40s. ? 

4. What part of a mile are 
120 rods ? 

5. What part of an aora 
are 1 rood and 30 rods ? 



lOS TUIiSAK nUtfTIONS. 119, ttO. 

249. ADDITION OF FRACTIONS. 

ANALYSIS. 

1. What ii the sum of f of a dollar and 4 of a dollar? 

As both the fractioiu are 9tbs of the same, amt, the magnitnde of the 
parts is the same m both— the nmnber of parts, 3 m 4, na^ therefore be 
added as whole nnmbers, and their sum, 7, written over 9, thus, {■, te- 
presses the sum of two given fractions. 

2. What is the sum of f of a yard and f of a yard ? 

As the parts denoted by the given fractions' aie not similar, we cannot 
add them by adding their numerators, 3 and 2, because the answer would 

be neither ^ nor f^j but if we reduce them to a common denominator, ^ 

becomes ^, and ^, JU (240). Now each fraction denotes parts of the 
same unit, which are of the same masnitude, namely, 24thss their numera- 
tors, 8 and 9, may therefore be adcted ; and their sum, 17, being written 
over 24 we have ^ of a yard for the sum of f and' | of a yard: 

1 S50. To add JrcKtional quanUiUs, 

Rule. — ^Prepare them, when necessary, by chan^fin^ com- 
pound fractions to single ones (234), mixed numbers to unprop- 
-er fractions (218), fractions of different integers to those of the 
same (347,248), and the whole to a common denominator (240) ; 
and then the sum of the numerators written over the common 
denominator, will be the sum of the fractions required. 



3. What is the sum of ^ 
and ^ of a dollar ? 

4. What is the sum of |. 
and ^ of a cwt ? 

Ans. 1^. 

5. What is the sum of ^ 
of a week and ^ x>f a day ? 



id 14h. Ans. I 



QUESTIONS FOR PRACTICE. 

6. What is the sum of | 
mile, f of a yard, and J of a 
foot? 

Ans. 660yds. 2ft 9in. 

7. What is the sum of ^ 
of 6J,f of j^and7j? 

Ans. 13^. 

8. What is the sum of ^ 
^andf? Ans. a^ 



ai,2SL 



yvhOAM riucTioirt. 



103 



361. SUBTRACTION OF FRACTIONS. 

ANALYSIS. 

1. \Vliat is the difference between <^ of a foliar and ^ 

of a dollar ? 

•^'evidently expresaet £ tenths more than 3 tenthi} -^ then is tfad 
difference. 

2. What is the difference between f of a yard and | of a 
yard? 

Here w« cannot sobtract J from ^, for the tame reason that we could 
not add them (49). We therefore redace them to a common denominator, 
(i^ <Jlr)f and then the difference of the nomeratcHrs (9 — 9zzl), written over 
S4y the common denominator, gives JL for the difference of the fraetions. 

Rule. Prepare the -fractions as for addition (260), and then the differ- 
ence of the numerators written over the common denominator wfll be the 
diffn-eaoe of the fractions required. 

QUESTIONS FOR PRACTICE. 



3. What is the difference 
between ^ and ^ ? 

4. From ^ take ^. 

Ads. ^. 

5. From f take f of f . 

Ans. ^. 



6. From 96^ take 14^. 

Ans. 81^ 

7. From ^ take ^ 

Ans. M. 

8. From 7 weeks take 9^ 
days. 

Ans. 5w. 4d. 7h. ISm, 



252. RULE OF THREE IN VULGAR FRAC 

TIONS. 

Rule. — ^Prepare the fractions by redaction, if necessary, and 
state the question by the general rule (196); invert the first 
term, and then multiply all Sie numerators together for a new 
numerator, and all the denominators together mr a new denomi- 
nator ; the new numerator, written over the new denominator, 
wiU be the answer required. 

QUESTIONS FOR PRACTICE. 



1. If ^z. cost £|, what 

will loz. cost? 
oe. £ oz. 
^ : J : : ^ Then, 

Ans. 

2. How much shalloon that 



is |yd. wide, will line 13^ 
yards of cloth that is 2^ yds. 
wide? 

13^=:^^ and 2^z=f 

f:^:rj tXVXf= 
<i}|A=:447ds. 6in. Ans. 
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will ^ tun cost ? 

3P^ : t : : f Ana. £140. 

4. If my horse and chaise 
he woitit $175, and the Talne 
of my horse he -I that of my 
chaise, what is the value of 
each? 

^ : up. : : { : $105 horse. 

I : j.|a : : I : $70 chaise* 



5. A l#nd(» B $48 fiM^ f of 
a year C ^^^ much must B 
lend A -,1^ of a year to bal- 
ance the &vor ?' 

Ans. $8640. 

6. A person owninv ^ of a 
farm, s^s J of his shared for 
£171 ; what is the whole 
farm worth ? Ana. £380. 



MISCSXLAJSTEOUS. 



For miscellaDeoas exercises, let 
the pupil review Section IV. Part I. 
md auo the followiue aHickA: 61, 
52, 55, 56, 57, 58, and 69. 

1. In an orchard j-th^ trees 
bear apples, ^ peaches, ^ 
plums, 30 pears, 15 cherries, 
and 5 quinces; what is the 
whole number of trees ? 

1^ ; then 50=^ and 4f =50 
X 12=:600, Ans. 

% One half, j- of a school, 
and 10 scholars, make up the 
school : how many schdars 
are there ? Ans. 60. 

3. There is an army, to 
which if you add ^ ^ and 4- 
itself, and take away 5000, 
the sum total will be 10000 ; 
what is the number of the 
whole army ? 

Ans. .')0400 men. 

4. Triple, the half, and the 
fwrth of a certain number 
are equid to 104 ; what is that 
number ? 

Ans. 27||. 



5). Two thirds and f of a 
person's money anlbnnted to 
$760 ; how much had he ? 

Ans. $600. 

6. A man spent |> of his 
life in England, ^ in Scotland, 
and the remaining 20 years, in 
the United States: to what 
age did he arrive ? 

Ans. 48 years. 

7. A pole is { in the mud, 
f in the water, and 12 feet 
out of the water ; what is its 
lengUi ? Ans. 70 feet. 

8. There is a fish whose 
head is 1 foot long, his tail 
as long as his head and half 
the length of his body, and 
his body as long as hiiB head 
and tail both; what is the 
length of the fi/^ ? 

Ans, 8 feiet 

V 

9. What number is that 
whose 6th part exceeds its 
dthpartbylM? Ans. 48a 



YVUBJOL TBACnOKS. 
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10. Wbst 8QIB of waomf 

i^ that whose 2d part, 4th part 
abd 5th port are $94 ? 

Ans. $190. 

11. If to my ago there added be 
One half, one 3d, and 3 times three, 
1^ scoveaBd ten their sum will be i 
What is my age? piay show it me. 

Alls. 66 j^oors* 

13. Seven eighths of a cer- 
tain number exceeds four 
fifths, by 6; what is that 
numberf 

13. What number is that 
firom which if you take f of |» 
and to the remainder add ^ 
of ^ the sum will be 10? 

Ans. lO^AftV- 

14. A^^ther gave ^ of his 
estate to one of his sons, and 
^ of the residue to another, 
and the -surplus to his relict 
for life ; the difference In the 



son'b legacies £!tS7 SH. 4L : 

what was the widow*is share ? 
Ans. £635 lOff d. 

15. A roan died, ksving 
his wife in expectation of an 
heir, and in his will ^deied^ 
that if it were a son, j- of tb^ 
estate should be his, and the 
remainder the mother's; but 
if a daughter, the mother 
should have |, and the daugh- 
ter ^; but it happened that 
she had both, a son and a 
daughter, in consequence of 
which the mother's share was 
$2000 less than it would £ave 
been if there had been only a 
daughter; what would have 
been the mother's portion, had 
there been only a son? 

Ans. $1750. 



RBYIBW. 



1. Wliat are fractions f Of how 
manvkindd are firactionsl bwhat 
tlotherdifler? 

2. ilow i& A vakar fracliflB ex* 
pressed 1 What is denoted bf the 
d<tBftml\iatrt-(3g) t By the nnmeiBP 
tiH"? 

3. What is a deciJnal fractioii t 
How is it ezpcessedt How ia it 
read ? -How may it be pat into the 
ftwm of a vulgar fractionT 

4. What is a proper fiwetioB T«— 
aa improper fractionT What are 
the terms of a fraction ? What is a 
comeovnd fraetieii 9— a nuiad auai* 
berf 

5; What is meant by a coounan 
d/anaor. of two wuabeni-^y the 
greatest commou divisor 1 



6. When are ftaetions said to have 
a common denominator ? 

7. What is the commoo multiple 
of two or mere numbers ?— 4he least 
eommeo multiple t*— a prime Bom- 
ber f—4he aliquot* parts of a num- 
ber f-» a perfect number t Explain. 

8. What is denoted by a vulgar 
fraetioa ( IS&) f How ia an^improp* 
er fraction chanced to a whole or 
mured nombef (fl6) t— a whole or 
mixed number to aa hnpniper frae^ 
tion 7 

9. HowisafradSoBmoUipliedby 
a whole number JfI9) ?— dhnded by 
awholenomberf 

10. How woold yoa mnkidhr a 
whole number by a fraction (zSS) 1 
<*«« fraetkm by a frMdoB 7 



IOC 



onroiiOTioir* 
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11. Hovr wadU ton divkle a 
wlM)le Bamber by a inctioD (226)? 
•»« ftactioa by a fractioii T 

IS. How BMy you ealaige the 
Mnaf of a fraction (229) f How di- 
— s»i^ tbenT 

13. Hovr would yoa find the creai- 
«t conmoB dtvisor of two miniDen T 
How radnco a fraction to its lowest 



14. How would you find a com- 
mon multiple of two numbers (296) T 
—the least conmon multmiel 

16. How are fractions Moug^ht to 



(299)1^^ 
the least common denominator 1 

16. How are firactions of a higher 
denoounation dmnged to a lower 
denomination (243) f— into inlegen 
of a lowerT — a lower denomination 
to a higher?— into integen of a 
higher? 

17. Is any arenaratien neeessaiy 
m order to add fractions (949)?-:. 
why must they have the same de- 
nominator? How are they added? 
How is subtraction of fiiactions per- 
formed? How the rale of three r 



siacTiON Tin. 



POWERS AND ROOTS, 

Q. XifHoltitfon. 

ANALYSIS. 

S6S. Let A represent a line 3 feet long ; if this length 
be multiplied by itself, the pn>duct (Sx3=), 9 feet, is die 
area of the mfaan, B, which measures 3 feet on erenrside. 
Hence, if a fane, or a number, be mnltipiied by itself, it is 
said to be sfiutrM, or because it is used twice as a mctor, 
it is said to be raised to the tearndpower^ and the line 
which makes the sides of the square is called the j6^/ pow- 
er; the root of the square, or its sqitart root. Thus, the 
square root of II — 9, is A "-3. 

964. Again, if the square, B, be multiplied by 
its root. A, the product l9Xx=), 27 feet, is the 
▼olome, or content, of the cube, A C £, which 
measures 3 feet on every side. Hence, if a line or 
a number be multiplied twice into itself it is said to 
be €tibedf or because it is emidoyed 3 times as a 
factor (3X3X&=^)> i^ » >an to be raised to the 
third pouaeTf and the line or number which shows 
the dimensa(Mis of the cube, is called its cube rati. 
Thus the cube root of A C E=^y is A=23. 

S66* Again, if the cube, D, be multiplied by 
its root, A. tte product (27x3=)y 81 feet, is the 
content or a parallelopipedon, A G £, whose 
length is 9 feeC and other dimenswns. 3 feet each 
way, 4qual to 3 cubes, ACE, placed end to end. 
Hence, if a given number be multiplied 3 times 
into itself, or employed four times as a fedor 
43X3X3x3c=81 ), it » raised to theAmrCfc jnmmt, or KeiMdrxae, of which tha 
given number is caUed the/mirA ro0«. 




y 
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INVOLUTION. 
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M6. AjaiB, if tiie biquadrate, D, be mnhiplled^v ito root. A, «be pro- 
duct, (81x£=) ^f i* ^ content of a plank, equal to 9 cubes, ACE, 
laid down in a square fonn, and called the ntrsolid, or Jifth power, of which 
A is the.^^ roc*. 

957, Again, if the sorsolid, or fifth power, be multiplied by its root, A, 
theproduct (t43X^=)i "T^* ^ ^^ content of a cube equal to S7 cnblBs, A 
C K, and is called a Mfuand cube, or nxth power, of which A is the t&A 
root. 

S68* From what precedes, it appears that the form of a root, or fin* 
power, is a line, the second power, a smiartf the third power, a cube, the 
KHirth power, a panUldopipeaon, the fifm poww, a plank, or square solid, 
and the sixth power, a cube, and proceeding to the higher powers, it will be 
seen that the forms of the Sd, 4th and 5th powers are contmuatty repeated ; 
that is, the 3d, 6th, 9th, dec. powen will be cubes, the 4«h, 7th, lOth, ite. 
paraUelopipedotu. and me 6th^ Sth, llth, Si>e. planks. The raising of power 
of numbers is called 

INVOLUTION. 

259. The number which denotes the power to which another 
is to be raised, is called the index, or exponent of the poweK. 
To denote the second power of 3, we should write 3', to de- 
note the 3d power of 5, we should write 5^, and others in like 
manner, and to raise the number to the power required, multi- 
ply it into itself continually as many times, less one, as axe de* 
noted by the index of the. power, thus : 

3=3 =d3, first power of 3, the root 

3a=d3x3 =9, second power, or square of 3L ^ 

33=3X3X3 =^, third power, or cube of a 
3^=3X3X3X3=81, fourth power, or biquadrate of 3. 

QUESTIONS FOR PRACTICE. 
1. What is the fifth power 
of 6? 

6 
6 

36 9d power* 
6 



216 3d power. 
6 

J296 4th power. 
6 

7776 5th pewer. 



3. What is the eeecmd 
power of 45 ? 

Ans. 9095. 

3. What is tbo square of 
OJ^ feet (121)? 

Ans. 0.0625 ft. 

4. What is the square of 
} inch ? Ans. |. in. 

5. What is the cuhe of 
1^ or 1.5? 

Ans. V=^ ^ ^-3^ 

a How much is 44 ? 69 1 
83? 7»? 11*? 10»o? 
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« 

Employed as factors; the tahe of 1 is (1x1X1=) ^, twofig^aret Um tlian 
the number employed tu factors; and so on. The least root consistiag of 
two figures is 10, whose square is (lOX 10:=) 100, which has ooe iieare 
less than the number of figures m the factors, and whose cube is (lOxlOX 
10=) 1000; two figures less than the number in the factors ; and the^ same 
may be shown of the least roots consisting of 3, 4, &g. figures. A^ifain. the 
ipreatest root consisting of only on« fi^re, is 9, whose square is (9x9~) 81. 
which has just the number of figures m the factors, and whose cube is (pX^ 
Kd=:) l^f just equal to the number of figures in the ftctors ; and the 
lereatest root constsung of two figures, is 99, whose square is (99x9ft=:) 
§801, &c., and the same may be shown of the greatest roots consistmg or 
S, 4, &x. fieures. Hence it appears that the number ofjiguret in ihe €on^ 
tbmed jfroduct of any number of factors cannot exceed tAc number ofjlgures 
inthose factors ; nor fail short of the number of fetares in the factors by 
the number of factors, toanting one. From this, it is clew that a square 
number, or the second power, can have but twice as many figures as its 
loot, and only one less than twice as many 3 and that the tnird power can 
have only three times as many figures as its root, and only two less than 
tfarae times as many, and so ou m the higher powers. Therefore, 

S65. To diBcover the number of figuru of which any root 
mil consist 

RutsKr—Beginmng at the right hand, dbtingruish the given 
number into portions, or periods, by dots, each portion consist* 
ing of as many figures as are denoted by the index of the root ; 
by the number of dots will be shown the number of figures of 
which the root will consist ^ 

EXAMPLES. 



1. How many figures in the 
square, cube, and biquadrate 
root of 348753421 ? 

848753421 square root 5. 

848753421 cube root a 

848752421 biquadrate 3. 



2. How many figures in the 
square and cube r^ of 68101 
2.1416 ? 

681012. 1416square 5. 

681012.141600 cube4 

In distingQishing decimals, begin 
ai dw separatxix and proceed to- 
wards the right hand, and if the test 
period is incomf^te, comi^te it by 
annexing the reqjoisite number 91 
ciphers. 

EXTRACTION OF THE SQUARE ROOTl 

ANALYSIS. 

M6« To extract the aqiiars root of a given munber is to find a oinB* 

* * iven B 

given 



ber. wticb, multiplied by itself, will produce the given nanber, or it iMb 
fiBd the length or the skta «r a aqiwm of wfaicb the give 
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no 
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9 fqoara of uBitft. 
60 ) iwic0 the |vo4iici of 
eOvthetfiisbVuaiti. 
400 aqjiMTO^if tW (Mil. 

1m itiwwv of tS. 



6» [90 
400 



1. UAtaimorboMdtbelawl Oownui & i9i«r9 fimn^.wliiiivai betlw 
l^pglh ot tM lidtft of tbe •qnaro T or, in other words, iniat j« the gquar* 

FVo«k w|i9t WM ahowB (964), we know the root must consist of two figw 
mm, in m vwdi fs fitO consists of two periods. Now to undentand tbe 
DHUhod of nsccgtoiwng tbete two figures, it may be weU U> consider iiow 
tb» sqnnre of a root cwwisring of two figures is formed. For this por^ 

pose we will take the number 23, and 
square it. By this opi»ration, it appeaiv 
that the square of a number consisting 
of tens and units is made up of the 
sqnaio of the units, plus twice the pro* 
duct of the lens, by the units, phis the 
square of the tois. See Uus ezbihttod 
infigureF. As 10x10=100, the s«wm 

of the tims can never make a part of thft 
two light hand figures of the wboto 
square. Hence the square of the tana 
U alwa^jTS contained in the second pso* 
od, <H* in the 5 of the present example. 
Tbenentest square m 6 u 4y«Mi iu 
root z; hence, we conclude, that the 
tens m the root are 2=20, and 20x20tr 
400. But as the square of the tens ean 
never contain significant fibres below hundreds,'n«re need only write the 
square of the figure denoting tens, under the second period. From what 
prtoedes it appears that 400 of the fi29 feet of boards are now dispoeed of 

in a sqmre fenn, J& measurii^ 20 feet on eadb 
side, and that Vt^ feet are to be added to this 
square in such manner as not to alter its form ; 
and in order to do thb, the additions most be 
made up<ni two sides of the square, E=:^SO-f- 
aOc=:10 feet. Now if 129, the number of feet to 
be added, be divided by 40, the leneth of the 

Saddkions, or, dropping tne cipher and 9, if Ht be 
^indadby4,the ouoUent will he the widtb of 
the addiuons ; ana as 4 in 12 is had 3 tinieS| 
we eoQolude the addition will be 3 feet ^m^, 
and 40x3=120 feet, the quantity added open 
the two sides. But since these adcUtions are 
no kMUgisr tkaa the side* of the aqnare, E, iheie must be a deficieaioET al 

the comer, as exhibited in F, whoee sidef 
are equs^ to the width of the- aiMit«)|% 
er 3 feet, and 3X3=9 f«et, requit«d to 
fin out the comer, so as to complete the 
square. The whole operation may be 
aaranged as on the next p>4fe, where it 
•riU be seen, that we first &a the root 
of the greatest square in the left hand, 
pariod, pliice it hi the fom <|f a (Moiluit. . 
subtract the square firom the penod ana 
iQthe Damainder brin^ down the next 
period, which we divide, omitting the 
lighl Wd 4igunK» ^ ;4fivtih ^k^^^^ 
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fohn of tto iqairB, by iBfty < __., 
we place H at tbe rigsl of the diviMv^ « 
place of tlstf dpber, wfaidi is always aa- 
deisiood tlmrey and thai Malliplv the 
whole <fiTisor by the last figuve or the 
rooL As >we may eoncelTe every root 
to be made op ef tens and anitv, the 

abovd i^asonn^ may be applied to any nomber whatever, aad may <hd 

given in the following general 

RULEw 

967. Distiii^ruish the giyen imnibefs into periods ; fisd the 
foot of the greatest sqaare number in the left hand peiiod, and 
place the root in the manner of a quotieat In division, and this 
viil be the highest figure in the voot required. Subtmct the 
square of the root already found iirom the left hand period, and 
to the remainder brinff down the next period for a dividend. 
Double the root abeaay found fo m, divifeor; seek how many 
times the divisor is contained in the dividend (eneeptisim tlMI 
right hand fiffore], and place the result for the next figure in 
tm rooty ana also on the right of the divisor. Mult^y the 
divisor by the figure in the root last found ; subthu^ the pro- 
duct fixnn the dividend, and to the remainder bring down the 
n^xt period for a new dividend. Double the root now found for 
a divisor, and proceed, as before^ to find the next figure of the root, 
and so on, till all tiie periods are brought down. 

CUJESTIONS FOR PRACTICE. 



1. What is the square root 
of 58^? 

2. What is the square root 
of 3? Ans. 1.414^.^ 

The U ee iaia ls em Ibond by an- 
nexing pairs of ciphers contimiallv 
to Ae temaioder for a new dividend. 
Ill flns way a surd roof may be ob- 
tained ' to any ««flgMd« '4egvee> of 
exactness. 

S^ Wli^ is the- sqnaM root 
of ldlS5> Ana. laS. 

4 . Wto; ;» t he, sgoare toot 
of' A6&Sfff^4Stf 

Ans. .01809: 

Hence the root of a decimal is 
greater than its powers. 

5. What is tbe square loot 
of 5499035? Ans,%M& 



6w What is the aqnaie root 

Eeduee: ^ lo a dedoMd and 
then extract the root (180); 

7. What ia the aquare root 
ofK? Ans.f. 

8. What is the square root 
of^? Ans^if 

9. An anay-ef figyoOO nwn 
are drawn up in a s<^d-body, 
in forni of a square'; what ia 
the number tif men in ranJs 
andtlle? An8,75a 

la WlMl 4a tiM tagth of 
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Uie Mde of a sqiUtfOy which 
flhtll contain an acre, or 100 
rods? Ana. 12.0494- rods. 

11. The area of a circle is 
334.09 rods ; what is the length 
of the side of a square of 
equal area? 

Ans. 15.3 rods. 

12. The area of a triangle 
is 44944 feet; what is Uie 
lengtk of the side of an equal 
square ? Ans. 219 feet 

1.3. The diameter of a cirole 
is 12 inches; idiat is the di- 



ameter of a cirole 4 times 
large ? Ans. 24. 



Cirdes are to one another as the 
squares of ibeir diameter ; tberef<»9 
square the fiven diameters, multiply 
or divide ittyy the given proportion, 
as the required diameters is to be 
greater or less than the g^ven diaia« 
eter, and the square root of Uie pro- 
duct, or Quotient, will be the diam- 
eter required 7 

14. The diameter of a circle 
is 121 feet ; what is the diam* 
eter of a circle one half as 
large ? Ans. 85.5-{* feet 



266. Having two Mes of a rtghi an^icd triangU given to find 
Uteolharnde, 

RcTLE. — Square the two given sides, and if thej are the two 
ffides which include the right angle, Uiat is, the two shortest 
sides, add them together, and the square root of the sum will 
be the length of the longest side ; if not, the two shortest ; sub- 
tract the square of the less from that of the greater, and the 
square root of the remainder will he the length of the side re- 
quired. (iSlee demonstrcUionf Pari L Art, G8.) 

QUESTIONS FOR PRACTICE. 



1. In the right angled tri- 
angle, A B C, the side A C i^ 
96 inches, and the side B C, 
27 inches ; what is the length 
of the side A B? 




Tase. 

A 02=36X36=1296 
B C2=^X27= 729 



ABd= 
A Bs3n 



2095 
in^Anti 



If A B be 45 inches, and 
A C 36 inches, what is the 
length of B C ? 

A B3=45X45=2025 
A C»=i36x3et=1296 

B C2= . 729 - 
BC=:V72gb=27in. Ans. 



If A B=45, B Cs^in., 
what is the length of A C .' 

A B2=452, B C2=S72, A 
Ca and A C'=^/l^m:=^XliSk, 
Ans. 



S89,S70. 
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3. Soppooe aouui trftirel east 
40^ fikiles {firom A to C)» and 
then tura-and travel nortfa 90 
mHes (frdnt C to B) ; how fiir 
ifl.be from, the place iA) where 
he aUited? Aocu 50 mflea. 

a A ladder 48 ft«t long 
will just reach from the oppo- 
site side of a ditch^ known to 
be 35 feet wide, to the top of 
a fixrt ; what ia the height of 
tiiefort? Ana. d2.8-f- feet 

4« A ladder 40 feet long, 
with the foot planted in the 
aaoie place, will just reach a 
window on one side of the- 
street 33 feet from the groond, 



and one on te «(lier tide of 
the atfaet, 21 feet from the 

Sound ; irinA is the width of 
e street? 

Ana. 56.64+ feet 

5. A Hne 81. feet long, will 
exactly reach from the top of 
a fert, on the opposite bank of 
a river, known to be 69 feet 
broad ; the height ai the wall 
is required. 

Ans. 42.43 6 feet 

6. Two ships sail from the 
same port, one goes due east 
150 miles, the omer due north 
252 miles; how fer are they 
asunder ? Ans. 293.26 miles. 



269. 3b Jind a mean propwHmud hekDun two nwnben, 

RtTLE^—- Multiply the two given numbers together, and the 
square root of the product • will be the mean proportional 
sought 

QUESTIONS FOR PRACTICE. 



L What is the mean propor- 
tional between 4 and 36? 

36X4=144 and js/lU=^ 
Ans. 

Then 4 : 12 : : 12 : 36. 



2. What is the mean pro- 
portional between 49 and 6i ? 

An8.5& 

3. What is the mean pro- 
portional between 16 and 64? 

Ans. 32. 



EXTRACTION OF THE CUBE ROOT. 

ANALYSIS. 

S70. To extract tlie cube root of a eiven number, is to find a number 
li^ich, malttplied by its square, will produce the given number, or it ii to 
find the leu^ of toe side of a cube of ivfaicfa the given number expresses 
the content. 

1. I have 12167 solid feet of stone, which I wisb to lay np in a cobieai 
pile } what will be the length of the sides 7 w, in otherworos, what is tba 
cube root of 12167 7 

By distinguishing 12167 into periods^ we find the root vnlt consist of 

two figures (266). Since the cube of tens (264) can contain no significant 

figures less than thousands, the cube of the tens in the root mast be fooad 

in the left hand period. The greatest cube in 12 is 8, whose root is %, 

10* 
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lS167(S3raot bat tte v alne of 8 U 80D0, nd lh« 

t*=3XSXft=« t N 90. that is, 8000 fiiet of tl» 

— — — i^ itone wiu make a pie neaMiriiiff tO 

t>X90(H-SX30l=U6O)4167 feet od each aide; awl {mh^ 

■ 8000=) 4167 feet ramaia to be add* 

190OX9t=d6O0 ed to this pUe ia sudt a a MM Mwr at 

60xSX9c: 540 to contimie it in the form of a cube. 

3x^8tr 27 Now it is obvious that the addhion 

most be made opoa 3 odes; aad 



4167 each side being 9> foot square, the 

soHace apon wfaidi the addiuoof 
must be made will be (90x90x3=2x2x800=) 1900 feet, but when tbeaa 
additions are made, there will evidently be tlaee deficiencies ahNig the lines 
where these additions come together, 90 feet lo^. or (SOX&=9x30b^ €0 
feet, which most be filled in order to ewitintte the pile in a cubic rarm. 
Thus the points upon which the additions are to be made, are (1900^^0^) 
1960 feet and 4167 feet, the ooaatity to be added divided by 1960, the qoolieBt 
is (4167^1960=) 8, which is the thickness of the additions, or the other 
figure or the root. Now if we molt^y the surface of the throe ^des by 
the thickness of the additions, the product (1900x3=), 3600 tfbet, is the 
quantity of stone required for those additions. Then to find how modi it 
takes to fill the deficiencies along the line where these additions cone to- 
gether, since the thickness of tM additions upon the sides is 3 feet, the 
additions here will be 3 feet square, aad 60 feet long, and the qoantihr of 
stone added will be (60x3x%=) 540 feet But after these additions there 
fnil be a deficiency of a cubical fonn, at the corner, between the aids of 
the last mentioned additions, the three dimensions of which will be jasl 
equal to the thidmess of the other additions, or 3 feet, and cubing 3 feet w« 
find (3X3X3=) S7 feet of stone remiired to fin this corner, and the pile it 
now in a cubic fonn^ measuring 23 feet on every side, aad adding the 
quantities of the additions upon the sides, the e^;ef, and at the corner 
together, we find theoT'to amount to (d600-h54O-(-97=) 4167 feeL jnst 
e<pial to the quantity remaining of the lzl67» after taking out 8000. To il- 
lustrate the foregoing operation, make a cubic block of a convenient sice to 
represent the greatest cube in the left hand period. Make 3 other square 
blocks, each equal to the side of the cube, and et an indefimte thickness, 
to represent the additions upon the three sides, then 3 other blocks, eadi 
equal in length to the sides of the cube, and their other dimensions equal 
to the thickness of the square blocks, to represent the additions along the 
edges of the cube, aad a small cubic block with its dimensions, each equal 
to the thickness or the square blocks, to fill the space at the ^*oraer. llwie, 
placed together in the manner descnbed in the above opention, wiU reader 
the reason of each step in the process perfectly clear. The process may 
be summed up in the ioDowiag 

RULE. 

271. -1. Having distinguished the given number into periodfi 
of three figures each, find the greatest cube in the left hand 
period, and place its root in the quotient Subtract the cube 
from the left hand period, and to the remunder bring down the 
next period for a dividend. Multiply the square of the quotient 
by 30(^ calling it the tr^e square, and the quotient by 30,. call- 
ing it the triple quotient, and the sum of these call the divisor. 
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Seek how often Uie^ divisor vmy b» bad m the dividead, tad 
place the tetmlt in the quotient Multiply the triple aquaie 
Dj the last quotient figwre, and write the product under the 
dividend; multiply the trij^e quotient by the sqaare of the 
last quotient figure, and place this product under the last; 
under these write the cube of the last quotient figure, and call 
their sum the subtrahend. Subtract the subtrahend fixnn the 
dividend, and to the remainder bring doWn the next period for a 
new dividend, with which jKOceed as before ; and so on, till the 
whole is finished. 



QUESTIC»IS FOR PRACTICE. 



2. What 18 the cube root of 

1815848? 

lXlXd00i::^00li815848( 122 

IX 3ft= 30 I 

Divisor SSOk-eiSHTvid. 



300X2=600 

30X2»=120 

«a= 8 



728 sab. 
lt<X300+12x30 43560)87848 

43200X2=86400 

360X2*1= 1440 

2«z= 8 



•ubtra. 87848 

3. What is the cube root of 
10648 ? Ans. 22. 

4. What is the cube root of 
303464448? * Ans. 672. 

372. Solids of ihe tame^form 
Of the cubes ^ Oudr simtlctr sides 

t. If a bullet, weighing 72 
lbs. be 8 inches in diameter, 
what is the diameter of a bul- 
let weighing 9 lbs. ? 
72 : 8» : : 9 : 64 Ans. 4 in. 

2. A bullet 3 inches in di- 
ameter weighs 4 lbs. what is 
the weight of a bullet 6 inches 
in diameter ? 



5. What is the cube root of 
2? Ans.lj^ 

The decimals are obtained by 
aimexiBg ciphers to the remaindei^ 
as in tin square root, with this dil* 
ference, that 3 instead of 2 are a»-' 
nexed each time. 

6. What is the cube root of 
27054036008 ? Ans. 3002. 

7. What is the cube root of 

vrtnrl yri 

8. What is the cube root of 
I? 

Ti*"^ .666666+1* =-873+ 
Ans. 

9. What is the cube root of 
436036824287? Ans. 7583. 

are in proptniion to one anoiher 
or dUuneters. 

3x3Xdb=97aBd6X6x6=dl6 
Then 27 : 4 : : 216. 

Ans. 32 lbs. 
3. If a ball of silver 12 inch- 
es in diameter be worth 
$600, what is the worth of 
another ball, the diameter of 
which is 15 inches ? 

Ana. $1171.87+. : 
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EXTRACTION OF TODOTS ITT GENERAL.. 

ANALYSIS. 

t78* Tbft rooU of noti «f t^^^emmm m^y beknmii.bf iepMAtd.«. 
tTBcUoos of tbe tqoaro and cube root. Tbiu the 4th root it Ibo. sqoaie 
root of the sooare root ) the sixth root is the square root of tbe cabe root, 
the 8tk root is the sqmrersot of the 4th root, the 9tb root is the cube root 
of the ctiberoet, A«. 'jphe lootaof higb p u wi ai ase inest easily foimd hy 
logarilhms. If the locaritlw of a ninber. he divMedi bj the mdex «f its 
root, the (;|uotieDt will be the kM»rithmx>f the root. The root AfaajF- power 
■wjr likewise be fbund by the rauowiag 

RULE. 
974. Prepare the given numVer for extraction by pointing 
off ftom the place of umts according to the required root Find 
the ibst JQffiire <^ tiie root by trid, siibtiaeiats. power from the 
first period, and to the remainder bring down the first figure 
in die next period, and caU these the dividend. Involve the 
root already found to the next inferior power to &at which is 
ffiven,^ and makifdy it by the number denoting the given power 
ror a^divisor. F^nd how "knany times the divisor may be had iir 
the dividend, and the quotient will be another figure of the 
loot. Involve the whole root to the given power ; subtract it 
firom the given number ae befi)re, bring down the first figure of 
the next period to the remaind^ for a new dividend, to wMch 
find a new divisor, and so on till the whole is finisheiL 

QUESTIONS FOR PRACTICE. 



1. What is the cube root of 
48938544? . . . 

48228544(964 



32X3=27)212 dividend. 
363=46656 



362 x3=3708 ) 15725 2d divM. 



2. What is the fi>urth root 
of 19987173376 ? 

An8.376. 

3. What is the six^ root 
of 191102976? Ans. 24. 

4. What is the seveirih root 
of 3404S25447 ? Ans. 2a 

5. What is the fifth root of 
307682821106715625 ? 

Ans. 3145. 



3643=48228544 
Between k» numibers to faid two meim proportitmat^ 

Rule. — Divide the greater bv the less, and extract the cube 
root of the quotient ; multiply the lesser number by this root, 
and the product will be the lesser mean ; multiply tms mean by 
the same root, and the product wiU be the greater mean. 

ExAMPLE.-*-What are the two mean propcMiionak between 6 
and 162? 

\ I6d4-6c=27 and >v/27=3; then 6X3=18, the lesser. And 
1«X3=54, the greater. Proof, 6 : 18 : : 54 : 162. 
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1. If the length of a line, or any 
■amber be mnltipiied by itaelf, what 
wiU the pcednct be (W) ? What * 
b this operatioa-ealiedl What is 
the Jen^ of the Ih^, or the given 
number, called f 

2. Wliat aeobe (6l)f "What 
ii me^t by cubing a nmnbef (SM) T 
Why is it called cubmg ? By what 
Other name is the operation called ? ' 
What is the fiven number caBed 1 

3. What IS meant b^ the baooad* 
rate, or 4th power of a numt>er ? 
What is the form of a biquadrate ? 

4. What 18 a sursolid T What its 
ibim T What is the squared cube t 
What iu i^Dni} What are the suc- 
cessive forms of the higher powers 
(268)tl 

; 6. What :is the raising of powers 
called ? How would you denote the 
l>ower of a nnmber 1 What is the 
smaU figure which denotes the power 
called? How would you raise a 
number to a given power 1 

6. What is Evolution? What is 
meaat^ by the root of a number t 
What'relati<m have Evolution and 
Involution to each olher ? 
- 7. How may the root of a number 
be denoted? "Which method is pie^ 
erable? Why (262)? 
~ 8. Has eveiy number a rotrt? 
Can the root of all aombcn be «»> 
pnMed? What are those eatted 
which eanno^ be fully repressed ? 

9. What is the ereatest number of 
figures there can be in the continued 
pradoct of a giyeo anadlter of fiic- 
ten? What Hm leait? What is 
the inference ? How^ then, can you 
ascertain the number* of figures of 
which any root will consist ? 



' 10. What does extracting the 
scniare root mean? What u the 
rule ? Of what is the square of a 
number emmstincof tens and units 
made up f%6) ? y^y do you sub- 
tract the square of the hiniest fig- 
ure ia the root fit>m' the lafl hand 
period? Why double the'fbot for 
a divisor? tn dividing, why omit 
ibe right hand figure of the dividend 7 
Why place the quotient figure in the 
divisor ? What is the metiiod of 
proof? 

ir. When' there is a remainder^ 
how may decimals be obtained in 
the root ? How find the toot of a 
Vulgar Fraction? What propoe» 
tion have circles to one another? 
When two sides ot a right milled 
triangle are given, howlrould yo« 
find the other side ? What is the 
raoposition on which this depends 
(68) ? What is meant by a mesup 
preportional between two numbers t 
How is it found ? 

12. What does extracting the cube 
root mean ? What is me rule f 
Why do you multiply the square of 
the quouent by SdO? Why the 
quotient by 90 f Why do you mu]« 
tiply the triple square by the last 
quotient figure ? Why the triple 
quotient by the square of the last 
quotieBt figure f Wlnr do yon addl 
to these the cube or the last <fu>' 
tient figure ? With what may this 
rale be illustrated? CxpUun the 
process. 

13. What yroportioii have teildi 
to one another? Uosr can you find 
the roots «f hidber powers (S73) ? 
State the general rale. 
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nSCELLAimOUS RI7LE8. 

97S. Wbea nombera ijtcre«M by & common ezceas, oi^ di^ 
«ie«M by a oonmon differeaeey they aie Mad. to b« inJiiitimit^ 
ktd Pttgrmnfm. Whea the timwen kietetteej m 9^ ^ ^ 8, 
dtc^ they form an aaeendmg weriUf and when they deereifle, ae 
6, 6; 4, ^ Sui^ they fona a descending eeries* The wwibera 
irfaioh foRD the eeries are called ka tenna. The fini and laat 
tana are called the extremef, and the otfiefB the memm 



!• If I buy 5 lemons, giving ibr the first, 8 cents, for the secdMl, & 
tliird, 7, and so on with m conmea dMfere n ee eft eents; utat de I 



IhrtiM 

^ve for the last lemon f 

fiei« tke coamioD diffisrenee, % is evideBlly added fb Hw dirice of #M 
ent lenon, in order to find the price of tfie last, as many tiaies, mal f^4i 
jt tt |f" II Afls.), as -the whole nmaber of lemons. Heoee, 



L Vhe JtrH term, ffte numfter ^ tenn#, cmiT OU eammon dj^- 



^ Rule. Multiply the nimiber of teems leas 1, by the common 
diiWanee, and to the i^odiict add the fi»t laeu* 



fL IflboyaOyardsofclothy 
gm m the first yard 5 
mfflts, for the ne<t 8 cents, fhr 
tiie next» 11, and so on, in- 
creasing by the common d^ffi»- 
0U6»^ 3 cents, to tlK last, what 
do I gife for the last yasd ? 

adXfc=177, and ITT+fc: 
183 cts. Ans. 



dL. If the fimt ttivmof a se^ 
liaaba'Sy theanndberaf tenaa 
%ky and the eonunon diffMenoa 
5b what is the last tetm? 

d0xH^=108^^Aas. 

4. If the tet tens be 4, tba 
Affwence \% an* tlie nnmbef 
of termi 18» what ia the' last 
term? Ana.!ML 



S77. If I boy 6 lemons, whose psiees av 
.the first costini^ 8 cents, and the last ll cents, what is the conuaoBi 
an thepficesf 

Here 11— ^b=a, and 5—1=4$ 8 then is the aaMint of 4 equal d UT e tenceS y 
and4)8(=:^, theconunon Aibraaes. Hence, 

n. nefini ternif Jhe lad Urwk^ and Ike miaifter ^ierw^gi^em 
to find tke common deference, 

RuLXb — ^Divide the diffeience of the extremes by the number 
of terms, less 1, and the quotient will be tiie common diifefaiice* 
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a. If the &8t tenn of a se- 
ries he fi^ ^a last 108, 4Dd 
the number of terms 21, what 
is the c e nsMOii di ffereace ? 

J08--8-7-21— IzsSAiis. 



3l. a man has IS son whose 
ages are in aritfametieal pro- 
gression I the youngest is 3 
Tears old, and the oldest 85; 
what is the common diffisren^ 
in their ages ? Ana. 3 jn. 



278. If I eive 8 cents for the first lemon, and 11 cents for the hw^ and 
•the cownon danefenee in the prices be 2 cents, how many did I bay f 

^JPbe diflbrenoe of the extremes divided by the number of torms. less I, 
giTea the commea difference (277) ; consequently the difference of the ex- 
tremes divided by the eomoMm difference, most give the number of tenns, 
kM 1 (U**9e=jB, and 24-2(1=4, and 4+1=:] 6 Ans. Hence, . 

IIL T^fir^i term^ ike lad Icmy and ike cemman iffhtnf 
ginniojmd the fiumber of kmu. 

EoiiC^-^DiTide the difference of the extremes by the coeomon 
differenee, apid the quotient, increased t^y 1, will be the aosw^. 



d. If the first term of a se- 
ries be 8, the last 108, and the 
common difference 5^ what is 
t he numb er of tenns ? 

T0B=:&-h9c=^ and 904-1:;= 
21 Ans. 



3. A man on a JQumey trav- 
elled the first day 5 mfles^ tb^ 
last day 35 miles, and increas- 
ed his travel each day by 3 
miles ; how many davs did ho 
travel? Aqs^lL 



S79. If I buy 6 lemons, whose prices are in arithmetical p rogrs ss io B , 
pvinff for the first S cents, and for (he last 11 cents, what do I give for 

inie vMSQy er avenge prioe ef the lemons will obvioasly be half way 
between 3 and 11 cent8i=4 ^ difffyreaoe betwaea3 and ll added la 3 is 
(11 3 * f-nr ) 7. and 7, the mean price, moltiplied by 6, the mimber <^ 
lemoiM, aqww (7X&=:) 3$ cenu, ths aasiver. Thspoftm, 

IV* S%ejiniand kui firm, emd fte number ^ termt given to 
Jmdlkenmf^^seme. 

KujAr^Ma\iapty half the sum \of the extremes by the Biia»- 
ber of terms^and the product will be the sum of the seriei. 

it 

JL Hem twimy teee does a I 8. Hsitseii petsooi gtve 
^eKBpsQoa clock itaike in 19 p w Bo n to ^ a peer nan m 
hours? aitthmelical progressioB; tiie 

Aim first gave 2 cents, the l|Mt -M 

^^ ' — ^ ; wYiOt did &er «n nve ? 

Anft flJNL 
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980* A Oeometrical PromMnon » a series of terms whidi increase 
by a coostaot muUipUer, or decrease b^ a constant divisor, as 2, 4, 8, 16, 
9S, Adc, increasing oy the c<Mi8tant mul^plier, 2. or 27, 9, 3, 1. |j ac.. de- 
creasing hf the constant divisor, 3. The multiplier or divisor, by whico the 
•eries is produced, is caUed the ratio, 

m 

Itn, A person bousfat 6 brooms, givinff 3 cents for the first, 6 cents for 
iie second, 12 for the thirdj and so on, doubling the ptiee to the sixth ; 
what was Qie price of the sixth 7 or, in other wcms, if the first tenn of a 
leries be 3, the number of t»ins 6. and the ratio 2, wfaal is the last term f 

The first term is 3, the second, 3x2=6, the third, 6x2=(3x2xS^) 
12, the fourth, 12x2=(3X2x2x2=:) 24. the fifth, 24x2t=:(3x2x2X2xi 
r=)48, and the sixth, 48 X2=£(3X2X2X 2X2X2=) 96. Then 96 cents is 
the cost ci the sixth twoom. JBy esandnh^ the arove, it wiO be seen, that 
tne ratio is, in the production of each term of the soies, as many timei a 
^tor, less oiM, as the number of terms, and that the first term is ahrays 
em|>loiyed once as a factor, or^ in other words, any term of% geometriod 
aenes is the product of the ratio, raised to a power whose index it one less 
than the number of the term, multiplied by the first term. 

NoTB. — ^If riie second power of a number, as 22, be multi- 
plied by the third power, 2^, the product is 2&. Thus, 2^=3 
X2=4, and 23=2x2X2z=8, and 8x4=32^=2X^X2X2X2; 
uid, generally, the power produced by multiplying one power 
by another ' is denoted by the sum of the indices of the given 
powers. Hence, in finding the higher powers of numbers, we 
inay abridge the operation, by employing as factors several of 
the lower powers, whose indices added together will make the 
index of the required power* To find Uie seventh power of 
2, we inay multiply the third and fourth powars together, thus : 
27=^8x24=8X16=126. Ans. 

I. The first term and ratio given to find any other term* 

Ru^Sr^vJ^d the power of the ratio, whose index is one less 
thait the nnmber of the required term,, and multiply tiuB power 
by the first term, the product will be the answer, if the series 
is increasing; but if it is decreasing, divide the first term by 
the poifer^ 



iot term <>f a je- 

series is 5^- the 

what is the t«ntii 



L The 
ometrical 
ratio 3; 
term ? v * 

3«=34 X3»s3j61 X248bc 
19663, and 19683X&=964]5 
Ans. 



% The first teim of a de- 
creasing series is > 100(^ the 
ratio 4, and the niunber t^ 
terms ^j irbat is the least 
tern? An8.d}}. 



sM; ids. 



GEomnPitJAii mwnocssioN. 
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^' 999,^ A period bought 6 brooms, giving 3 cents fo^ tSM iksi^ told 96 
cents fbr the last, and the prices form a ge«netrica] -seHes, the ratio of 
which was 3 ; what was the cost of all the brooms f 

The l^ce wookl be tbe4sum of the foUowng scnn : Q-\-64A f^}^i { ■ 
484^96asl89 cents, Ans. If the fbreigoing series be moHipHed b5F the ratio 
2, the product is e-|-13-f^24-|-48-p6«=192, whose sum is twice Ihat of 

the first. Now, subtracting the first series fi^m this, the remainder is 191^— 
Se=189=the sum of the first s^es. Had the ratio been other than Z, the 
romaunder would have been as manj times^the sum of the series as the ratio, 
less 1, and the remainder is alwa3rs the'clifference between the first term 
and the product of the last term by the ratio. Hence, 

II. The first anJL Uui Utm^^Biial^ven to find the sum of 
ihe series. 

-. V^mAr»Mv^^lj tiie last tenn by the ratiO) and ircSm'the 
product subtract Uie first term, the usmaindar dividftdi by ibo 
ratio, less 1, will give the sum of the series. 



9. T^ first term of a geo- 
metrical series is 4, the last 
term 97^^ and the ratio 3; 
what is the sum of the series ? 



Ans. 



. '8— I)972x3-4(=i456 Ans. 

fXoTB^-^The ' marks drawn, o^cht 
the numbers show, that 4 must be 
takjOi from the product of 972, bv $. 
and the remainder divided by 1(>r-l 
a=) 3. This mark is called a vinctt- 

3, The extremes of a geo- 
SEietrical progression are 1024 
and 59049, aild the ratio 1^ ; 
what 10 the sum of the series ? 

Ans. 175099. 

4 What debt will be dis- 
thai^ed in- 12 mdnths, by pay- 
tog il the first month, $2 the 

283* If a pension of 100 dollars per annum be forborne 6 yoen, wjiai 
is there due at the end of that time, allowing compound interest at 6 per 
cent. 7 

. WhateTer the time, it is obviovii that the kst year's peasroa will drai» 
oo interest 5 it is, therefore, only f 100 ; the last but one jirill draw interesl 
one year, amounting to Sn!6'^ the' last but two^ interest (compound) for % 
jrears, amounting to jgf 1 12,96 ; ajA» so on, fonmng a geometncal prc^gre^ 
sion, whose first term is 100, the ratio 1.06,- and the sum of this series 
.will be the,.amoi|Qi due* To find the iasi term (281) say, 1.066xiODaa 
383:82266776, the su Mh termj aod to find the sma of the senos (382) ny, 

183.82Sd5777Xl.06~100m41.85i9112S66. tHiicb, dinded by l.O&-*l«80.Oe, 
^ves 56674318676 Ani. or turn doe. "^ 



second^ $4 the tlu^d, aod so on, 
each succeeding, payment be- 
ing double the last ; and what 
wUl be the last payment? 

5 $4095 the debt 
\ $2048 last payt 

5. A gentleman, being ask- 
ed to dispose of a horse, isaid 
he would sell faun onxonditioil 
of having 1 cent for the first 
nail in Ms shoes, 9 .oents foiT 
the second, 4 cents for the 
\hirdy and so on, doubling tiie 
price of every nail . to ^ the 
number of nails iii hi^ four 
shoes; what was the price of 
tiie home at that wte? . 



Jled amudhi. When tfae pnment of an amniity is forbome, it u said to 



called owMiiry. When tfae piOr"<*ent 
be IB amargo 

. !• What h the aaannit of as an- 
siutj of 140, to cootiime 6 yean, 
aUowioff Q Mr cent, compoiind inter- 
•■tT Am. f»L025. 



S. If a yeariy rent of $S0 be for- 
borne 7 yearsf to what does it amount^ 
at 4 per cent, compound interest f 

Ans. 539431. 



88& Of the Tarious subdmnoiui of a fi)Ot> the fbnevinf ifl 
one of the most common: 

TABLE. 

1 foot ifl 12 inchea, or primes, (') 1= 1 foot 

1 inch « 12 seconds, (") ^=: ^ 

1 second « 12 thirds, ('^') ^ of ^= ^ 

1 third « 12 fourths, p'") -A- <>^ lV ^ tV=T7W> *^^- 
forming a decreasing* geometrical progression, whose &8t 
term is 1, and ratio 12. Hence they are called Duodkdmak* 

» 

52^. How many square feet in a floor, lOfl. 4in. long, 
and 7ft. 6in. wide ? 

Here we wish to multiply lOfl. 4' hf 

10ft. 4' 7ft. S' ; we therefore write them as at 

7 8 the left hand, and multiply 4 by 8r=32 ; 

but 4' being ^ of a foot, and 8' ^ the 

6 10 8 product is (^X A=) ^ ^^ * ^*^°*» ^ 

72 4 32' (, which redueed gives 2' &* \ put- 

f^ ^^ ting down 8", we reserve the 2^ to he 

79ft. 2f ^'i Ans. added to the inches. Multiplying 10ft. by 

8'=^ the product is (223) f J, to which 
^ being added, we have f |=6ft. 10^ Next, multiplying 4' 
=A ^y 7=ff =2ft. 4', writing the 4' in the place of inches, 
«nd reserving the 2ft., we say 7 times 10 are 70, and two add- 
ied are 72, which we write under the 6ft., and the sum of 
these partial products is 79ft. 2' 8^^ Ans. 

^ NoTS.»«*Wfaen feet are concerned, the product is of (be same denomtna- 
jfion as the term muteiplying the feM; and idi^ feet are not concerned, tha 
name of the product will be demoted by the sum of the mdices of the two 
tactors, or strokes over them. Thus, VX%"'^'"'> Tbecefore, 



m. 
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987. 9b imiil^jf a fiitmfter (iHMtiifti^ ^/e^ 
ifc, hy another qf (m tame land* 

Rule.— Write the several tenns of the multiplier under the 
corresponding temis of the multiplicand; then multiply the 
whole multiplicand hy the several terms of the multipher suc- 
cessively, beginning at the right hand, and placing the first term 
of each of the partial products under its respective multipiier, 
remembering to carry one for every 13 from a lower to the next 
higher denomination, and the sum of these partial products ^rill 
be the answer, the left hand term being feet, and those towards 
the ri^ht primes, seconds, &c. 

Th& is a very useful rule in measuring wood, boards, &C., 
and for artificers in finding the contonts of their work. 

QUESTIONS FOR PRACTICE. 



2. Howmuchwoodinaload 
7ft. 6f long, 4ft. 8^ wide, and 
4ft. high? 

Ans. 140ft. or 1 cord 12ft. 

Multiply the length by the width, 
and this product by the height. 

9. How many square feet in 

a board 16ft. 4in. long, and 3ft. 

din. wide ? 

. ' Ans. 43ft. 6in. 8^'. 

I 4. How many feet in a stock 
of 13 boards 14ft. O' long, and 
1ft. 9^ wide ? 

i Ans. 217ft. &. 

. Note.— Inches, it will be recol- 
lected, are so man^ ISths of a foot, 
whether the foot is Koeal, square, 
OR solid. 6iB. in the above answer 
is i| a square foot, or 72 square 
iocbes. 

5. What is the content of a 
ceiling 43ft. 3^ long, and 25ft. 
G^ broad? 

Ans. il02ft. W W. 

6. How much wood in a load 
6ft. T long, 3ft. 9 higk and 
3ft. W wide ? 

Ans. 82ft. y 8^< 4^''. 

7. What is the soHd content 
of a wall 53ft. & long, 12ft. 3^ 
high, and 2ft. thick? 

• Ans. 19tOft» y. 



8. How many cords in a {Mle 
of 4 foot wood, 24ft. long) and 
6ft. 41 high? 

Ans. 41 cords. 

9. How many square yards 
in the wainscoting of a room 
18ft. long, 16ft. & wide, and 
9ft. l(y high? 

Ans. 75yd. 3ft. 6^. 

10. How much wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. How many square fbet 
in a platform, wmch is 37 foot 
11 inches long, and 23 feet 9 
inches broad ? 

Ans. 900ft. 6^3^. 

12. How much .wbq^ in a 
load 9SL 4in. long, 3ft. 9in. wide, 
and4ft.5in.h]^? 

Ans. 138ft. 0^ 3^^ 

13. How many feet of floor- 
ing in a room which is 28ft.. 
'6in. long, and 23ft. 5in. broad ? 

Ans. 667ft. 4f &'. 

14. How many square feet 
are there in a board which is 
15 feet 10 inches long^ and S4 
iliches'wide? 

Ans. Mt W 4'' 6^". 



m 
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988. PpsUion is a rule by vhioh the true answer to a cer- 
tain class of questions is diiscovered by the use of false or sup^ 
posed numbers. 

1B89« SuppMlag* A's Bfft to-be doablie that «>f B^s, and H's -age triple' 
tbaftof 0% mnd tbe sm or their ag^s to be M0yeai^3 ^what is Ihe age of '• 
eiefat 

Let vm suppose C's age to be 8 years, then« by the question. B's a^ h 3. 
times 8=^4 years, and A's 2 times 2(4==48, and their sum is (8-{-24448=) 
80. Nbw, ta the ratios are the same, both in the true and supposed ages, 
it is evident that the true sum of their ages will have the same ra^ to the* 
tive age ef e4ch iadividaal, tb»t the smn of the supposed ages has to ihe 
supposed age of each individual, that is, ^ : 3 : : I4d : 12, C's true age; or, 
80 : 24 : : 340 : 42. B's age, or 80 : 48 : : 140 : 84, A's age. This operation 
is cafied Single Positionf jand m^y .bej^pressec^ as follows : 

890. When <fce rtautt %aa th4 saike rettio to &>t eufpodtkn 
ikat (he ginm numbep ka$i6 the required mte. 

Rule. — Suppose a numbe)', aud perform with it the operation' 
described in the question. Then, by proportion^ as the result 
of the operation is to the supposed number, so is thte given re* 
suit to tbe true number required. 



8. What number is t^iat, 
which, being" increased by^^ 
J and i itself, will be 125? • 
Then 50 s 84 : : 185 : 60 Ans. 



Sup. 84 ] Or by fractions, 
^=18 Let 1 denote the 
J= 8 required number :. 
J=: 6 then 

ResidtSO .orff+,ft^.^+ 
.^=f^aiidl= 
^)185(60 Ans. 

(See p. 104, Miscel.) 
3. What! nntnber is tiliat 
whose 6th put ex$9eedd its 8th 
part by 80? Ans. 480; 

ir. When the ratio hehte&n' ihe r^ired and the mpppsedwum- 
her d^tnfr&m that i^f 1^ ^vei^ nuvaberio (he required one, 

891. Rule. — ^Take : any two numbersr a*id proceed with, 
each aceor^ing^ to 4ihct condition of thd 'i|ifestio^ noting Uie 



4. A vessel has 3 cocks ;, 
the first. will fill k in 1 hour, 
the second •^ in 8, the.ttird in 
3 ; in what time will they all 
fill it together ? 

Ans. ^ hour. 
. 5. A persQU, after spending 
^ and 4 of his money^ bad 
$60 left; what had he at 
first? • Aus. $144. . 

6. What number is that, 
from wMch, if 5 be subtract- 
ed, § of the remainder will 
be 40? Ans. 65. 



tst. 



90Bmmi. 
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emm M tdti^ the fitst sat^iOMd wimber by the last eitor, 
and the last supposed number by the first error ; and if the er* 
rors be alike (that i% both too great or both too small)^ dmde 
the difference of the products by the difference of the errors ; 
but if unlikej divide the sum of tiie products by the sum of the 
enporsy and the quotient will be the answer. , 

NoTB.^-This rule is founded on the suppotition that the first error is to 
tl^e second, as the difference between the true and first supposed is to the 
diffiuwice Detween the true and second supposed number ; when that is not 
the case, the exact answer to the qnestiQii cannot be found by this rale. 

7. There is a flirii, whose head is 10 inches long, his tail is 
as lonf as his head, and half the leng^ of his body, and his 
body is as lonff as his head and tail both : what is the length of 
the fish? 

Suppose the fish to be 40 inches long, than 



40 
bo4y 1= 20 

tail iofi+io=ao 

head 10= .... 10 



1st error 



50 
10 



Again sup. 60 

B^^ . . . • • oO 

i of i+10=d5 
lObrlO 



40 10 

X 

60 5 
10 40 



65 



9d error . 



600 900 
900 



.•7. 



10-^.5=5)400(8010. Aak 
40 



The above operation is called Double PonH&m, The above question^ 
and most others oelongiag to this nde, may be solved by fractions, thus : 

The body=p| ci£ the whole length ; the tail— 4 of i-f 10=i 
+10, and the head 10: then ^-Hhf'lH~l^'^=^^ length; but 
1+1=1, and ^—1=^=10+10=90 in. and 90X4=60 m. Axis. 



9. What number is that 
which beinff increased by, its 
I, its i and 5 more, wiU be 
doubled? An8.90. 

3. A gentleman iias 9 hors- 
ey and a saddle worth $50; 
if the saddle be mit on the 
fiist horse, his value will be 
11* 



double that of the second ; but 
if it be put oa the second, his 
value wm be triple that of the 
first ; what is the value of each 
horse? 
Ans.lst hone, $30, 9d, $40 
4. A and B lay out equal 
shares in trade : A gains $196, 



m 



tlu A^ ai th« end of 4 f^tam 
finds hamaeif $100 ia debt; 
what » their income^ and wlnl 
do they spend per annam ? 
Abb. $125 their inc. per ana. 



B loMi $67, iihmi A% 
ney is doubJe that of B ; 

vbat did «aeh Iqr ««t? 

Ana. $300. 

5. A and 3 have both the 

same income ; A asvaa one 

fifth of his yearly, but B, by 

spending ^50 per aimtrm more 



A i^»eiids$100 1 ^. .„^ 
B spends $150 J P^'*^ 



» PermutaH&n of Quantities U a rale, ivluefa anaUefl as to deter* 
mine how man v different ways the order or position of any given mimber 
of things may be varied. 

998. 1. How many changes may be made of the letten in the woid 

The letter a eaa alone have only one position, a, denoted by 1, a and m 
can have two positions, an and na, denoted by 1X^=2< ^Hie three letters, 
a, n, and' if, can, any two of them, leaving oat the dnrd, have two diaa;a% 
lX% ooMe9ueMllj when 4he third is taken in, thereJuU, be lx2X«S 
chances, which may be thos eaopressed : and, adn, nda, nod, dan and dma,^ 
and the same may oe shown or any number of tmngs. Hence, 

2d4. 7b find the numbet iff permidatUmiUkai tan he mtuk iff a 
given number of i^ffereni thtnge. 

Ruck.— -MaMply afi the tenns of the natural series of num- 
bers firom 1 up to the given number, continually together, and 
the last product wiD be the answer required. 



3. Hov maiif- days can 7 
persons be placed In a differ- 
ent position at dinner? 5040. 

8. How many chainges may 
be rung on 6 bells ? 

Ans. 720. 

4. How many changes can 
be made in the position of the 
6 notes of music ? 

Ans. 40380. 



5. How many changes may 
be rung on 12 bells, and how 
long would they be in ringing, 
supposing 10 changes to be 
rang in one n£hiute> and the 
vear to consist of 965 days, S 
hours and 49 minutes ? 

Ans. 479001600 changes, 
and 91 ye«n» 26d. 22h. 41iil 
time* 



iW-S98 PKtaomCA BKCUiALS. ISft 

S195* The redaction of vulgar finetioDs to decimals (129) 
preseate two cases, one in which the operation is terminated, 
as ^=zOJ375j and the other in which it does not terminate, 
as ^3p=0J27^737, &c* In fractions of this last kind, whose 
decimal value cannot be exactly found, it will be ohseisTed 
that the same figures return periodically in the same oidec. 
Hence they have been denominated periodical decimals, 

996. Since in the redoction of a vulgar fraction to a 
decunal, there can be no remainder in the amccessive di- 
visiotts^ except in one of the series of the numbers, 1, 2, 3^ 
&c. up to the divisor, when the number of divisions exceeds 
that of this series, some one of the fotcae^ remainden must 
recur, and consequently the partial dividends must return in 
the same order. The fraction ^=:0.333-|-. Here the same 
figure is repeated continually ; it is therefore called a nngle 
repeiend. When two or more iSgures are repeated, as 
0ii727-{- (295), or 324324, h is called a compomnd repeUnd. 
A single repetend is denoted by a dot over the repeating 

figure, as 0.^ and a compound repetend by a dot over the 



• * 



first and last of the repeating figures, as 0924394. 

297. The fractions which have 1 fbr a numerator, and any 
number of 9*0 iat the denominalor, can have no mgnifieanl 
figure in their periods except L 

Thus 1=0.1111+. ^=0.010104* ^acaOQlOOlOOl. 
This fkct enables us easily to ascertain the vulgiar firaction 
ftom. which a periodical decimal is derived. As ti^e 0.1111-f» 
is the develi^mnent of ^ 0422-|-=z:|, OJ^f, d&c. 

Again, as 0.010101, ot> aOl^i* «he developemeftt of ^ 

0.02=^ and so on, and in like manner of ^^ 6lc. Henee, 

5)96. Jb rtduet aperiodic itr ewcfilaimg didmalf to a wU 

gar Jraeli0tu 

RcLE.— Write down one period for a numerator, and as many 
nines fbr a denominator as the number of figures in a period of 
the decimal. 



138 



BEVIEW. 



1. What ii the vulgar fine- 
taonofOid? 

3. Reduce 0.72 to a vulgar 
fraction. Ads. j^=:^ 

• 
S. Reduce 0.83 to the form 
t)f a vulgar fraction. 

. 

Here 0.8 la 6 tenths, and 3 

U 3 9thB=:^ of 1 10th, or 1 

30th; then -/Sr+W^iH-sV 

=fi Ans. 

• • 

4. Reduce 375463 to the 
form of a vulgar fraction. 



5. Reduce O.tfi0336 to the 
form of a vulgar fraction. 

Ans. 4f. 

6. What vulgar fiactbn is 

equal to 0.13^ ? 

9 X 13-|-8=125=rnumerator. 
900=:denominator. 

.0.138=^= J^ Ans. 

7. What vulgar fraction is 
equal to OJS^? Ans. ^ 

8. What is the least vulgar 
fraction equal to 0.5§35? 

Ans. j^ 

9. What finite number is 
equal to 31.63 ? Ans. 31|f. 



RBTIBW. 



f Howtlie 
How tlie wm 



I. Whet ii an Arithmelkal Pro- 
greistonT When it the seriei as- 
cending? When de e c c ndnay t What 
is meant bv the extremes T The 
means? When the firat and last 
terms are given, bow do you 6nd 
the common diffa 
nomber of terms? 
of the series? 

S. What b a 
giession? What it 
series ? What a 
What is theiatio? 
tenn and the ratio u« e.^«u2uvi 
do jouiBnd any other term? When 
the first and last term and the ratio 
tre atven^ hew do job find the torn 
tf toe series? 

S. What it aaaoitT? When is 
itinaRears? What does an anao- 
itv at eompoond interest form? 
How do you find the amonnt of an 
aanaity at coayonwd interest? 



Pro* 

ascendiiu^ 

descending 7 

When the &8t 

are given, how 



4. What is the conunen division 
of a foot? What are these called? 
MThai Idnd of series do these fi«c- 
tions form? What is the ratio? 
What is the nde for the mnhiplica- 
tion of duodecimals ? How are aU 
denominations less than a foot to be 
regarded? 

6. What is Position ? What does 
it suppose when singief When 
double? What kind of qaestioai 
may be solved by the fonner ? by 
the latter? 

6. What is meant bv the peraiQ* 
talion of quantities ? How do yea 
find the number of permutations? 
Explain the reason. 

7. What is meant by a periodical 
dedmal ? By a single repetand I 
By a compound repetend ? How is 
a repetend denoted ? How is a pe- 
riodical decimal changed to ~ 

vulgar ftaeiioa ? 
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PART UI* 

PRACTICAL EXERCISES 



SfiCTlOif I. 

Wvt^viSit ot €utvtntitn. 

299. In £13, how many dollars, cents and mills ? 

Now^ as-.fthfi ppundhas different values in different plsMs, 
the amount in Federal Money will vary according' to those 
vallM8.^ 'in England, il=r4s. 6d.=4.5s.=£^^,=£04225, and 
tfa^e £t3s=13-r«.9Bft3:$5F;777. In Canada, $l=5s=^ 
=£0^25, and there £ia=13-H).25=:$52. In New England 
$l=b6e=£y^y=£0.30, and there, £l^=a3n-0«3=$43.33a In 
New« York,: $1=388.-^^^— £p.4,: and there, £13=rl3-r0.43s: 
2SIJ50. In Pemwylvama, flnTs. 6d.=7.53jzz£^^jftj=£0.3TCv 
and Cheref £ia=13-H)*375=r$34666. And intxeorgift, $);=: 

4ii48d:2z3ld4^j=£|^^==:£0^ thexei£13=].3-T^i2383 

=$53.7^. / 

900. .'In £16 7s. 8d. S^r^,9iow many doQurs, cezits and miH's ?, 
Before dividing the pounds^ aa above, 7s. 8d. dqr., must be re-- 
duced to a decimal of a pound, and annexed to £16. This may 
be done by Art. 143, or by inspection, thus, shillings being 
aOtfas of a pound, eveiy 2b. will be 1 tenth of a ponnd: there- 
fore write ^ half thd even nomber of shillings for the tettthsr= 
£0.3. One shilling being 1 20tk=:£0.0&; hence, fdr the odd 
shilling we wiiJ;e £0.05. Farthings are •960ths of apound, 
and if 960tb6 be increased by their.24th part, they are lOOOths. 
Hence 8d. 2qr.(i:534qr.-}-l)=: £0.035 j and 16-}-0,^J4-0.05+0.qafS 
:=£16.385; which, divided as in the preceding example, give 
for English currency, $72,822, Can. $65.54, N. Y. $40,962, ^c. 
Hence, ' 

301. To change pa^indsy MUinggf penet and ^fwrUdnga to 

Federci Man^yOnd ike rmttne. 

" * . ■ * 

Rui«E. — ^Reduce the shillings, &c. to the decimal. of a ponnd t 
then, if it is English cturency, divide by 0J225 ; if Canada, by 



ISO 



CXCHANOK or CtTBrnCNCOBi. 



90t. 



095; ifN. E^by 03; If N.Y^ by 0.4; if Pwn^ by MTf^ and 
if GeoigiA, by 0Ji&^*4beqtiotieiit win be their Taloe in doilan^ 
oenti aad nulls. And to chanipe Federal Monejy into tbe above 
eturencief, multi^y it by the preceding decimuii and tbe prod- 
net will be the answer in pounds and decimal parts. 



3. In £91, how many dol- 
lafs? £91 E=t404.444. 
Can. t964 N. £^ $d03.33a 
N. Y. 9227.50, 4tc Ana. 

4 Reduce £125, N. E. to 
Federal Money. 

Ada. $410666. 

5. Chanj^e $100 to each of 
the foreg^oing currencies. 

$100=::£:&108. Enff.=::£25 
Can.=£30 N. E.t-£& N. Y. 
s=£37 10b. Penn. 

& In $1111.111, how many 
pounds, shillings, pence and 
QHtfaings ? 

. A«. 5 ^2333 69. 8d. N. E. 
! ^^- J £444 88. lOid. N. Y. 

7. In £1 Is. lO^d. N. E., 
how many dollars ? 

Ans. $3,646. 

a In £1 Is. lOid. N. Y., 
how many dollars ? 

Ans. #2.735. 



9. Eeduce £25 ISs. N. E., 
to Federal Money. 

Ans.$8&833. 

10. In £227 17s. 5H N.E., 
how many dollars, cents and 
mills? 

Ans. $759 57cts. 3m. 

11. In $1j612, now many 
shillings, pence and fiirthinga? 

. ^ J 98. 8d. N. E. 
^"*- 1 128. lOid. N. Y. 

12. Reduce £33 ids. N. Y., 
to Federal Money. 

An8.$84a2& 

la In £1 Is. lOid. Penm 
how many dollars ? 

Ans. $2,917. 

i4 In £1 Is. lOld. Can., 
how many dollars ? 

Ans. $4^6. 



302. The following rules, founded on the lelative value of 
the seyertfl currencies, may sometimes be of nse >«— 

To chaui^e Eng. currency to N. E. add 4, N. E. to N. Y. 
add!, N. Y. to N. E. subtract Ji, N. E. to Penn. add ^ Penn. 
to rf. E. subtract ■{, N. Y. to reno. subtract J^, Penn. to N. 
Y. add ^ N. fi. to Can. subtract |, Can. to N. E. add ^ &c. 



15. In $255,406, how many 
pounds, shillings, pence and 
tarthings? 

r£7S lis. 5d. N. E. 

A-. J £!<» *»• 3d. N. Y. 
^^'\£S5 ]&. »d. Penn. 
(£69 17t. ^[0. Can. 



le. Change £240 15s. N. 
E. to the several other cur* 



AM.i 



r£321 Os..Od. N. Y. 
£900 18s. 9d. Peon. 
£200 lis. 6cl. Can. 
^dOe^dO Fed. Biou. 
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WBCTtON II. 
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MENSURATION. 



S04* The area of a figure is the space contained within the- bonads ef 
its Muface, wiibout an;ir regard to thicknoss^ and is estimated b^rtevivioer 
of squares contained in the same ; the si(|e of those squaies being ^tber am 
inch, a. foot, a yard, a rod, Slc, Hence the area is said to be so man^* 
square Snd^, square feet, square yards, or square ro^s, &c. 

dOS. To find ike area of a paraUdogram'{6Si), uMktr •& he 
a square^ a rectangle^ a rhombus, or a rlilomboii. 

RuiiE.-^]!ftdti|>ly the length by liie breadth, or perpendiculsr 
height, and the product will be the area. 



X. What is the area of a, 
sqiiare whose «ide is 5 fbet ? 



5 
5 

Ads. 95a 



1 11 


1 1 1 


« '1 1 1 


1 1 


1 1 1 



3L What 18 the area of a, 
^otangle, whose length is 9, 
and bi^adth 4a ? Ans.d^ 



3. What is the area of a 
Aombws ifhose length is 12 
rods, and p^tpendicolar height 
4 ? Ans. 48 rods. 

4. What is the axea of a 
rhomboid 34 inches long, and 
8 wide? 

Ans. 192 inches. 

5. How loany acres in a 
rectangular piece of flround^ 
56 rods iong, and 26 wide ? 

56x«6^|L6ai=9^ Ans. 



30a. To Jind &ie area qf a hvingk. {ei) 

RuLx L— Mul^nlj the base by half the perp^dicolax height, 
and the product w21 be tho, Area* 

Rule 2. — If the three sides only are given, add these together 
and take half the sum ; from the half sum subtract eaiSi side 
separately ; multiply the half stun and the three remahidecB 
continually together, and the square root of the last product 
will be the area of the triangle. 



907y9(NI. 



umfWfmkrwH ov supsbiioibi. 
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1. How many square feet 
in a triangle, whose base is 40 
feet, and height 30 feet ? 

40 base. 

15==i perpend, height 

9oa 

40 



600 feet Ans. 

3. The base of a triangle is 
6.25 chains, and its height 5.20 
ehains ; what is its area ? 

Ans. 16J25 square chains. 



3. What is the area of a 

triangle, whose three sides ava 

13, 14 and 15 feet ? 

lS^14-|.15c=:42 

and 43-74b=^l=haIf som. 

21 21 21 

13 14 15 and 2lX6X7X 

[8=705a 

rem. 8 7 6 



Then 70561^=84 feet, Ana. 

4. The three sides of a tri- 
angle are 16, 11 and 10 rods ; 
what is the area ? 

Ans. 54.299 rods. 



307. 7h find ikt area of a trapezoid. (65) 

Rule. — ^Multiply half, the sum of the two parallel sides bv the 
perpendicular distance between them, and the product will be 
the areal 



1. One of the two parallel 
sides of a trapezoid is' 7.5 
chaii^ and the other 12.25, 
and the perpendicular distance 
between them is 15.4 chains ; 
what is the area ? 
12.25 
7.5 



2)16.75 

9.875 
15.4 

49375 
9875 



152.0750 sq. chains. Ans. 



2. How many square feet 
in a plank 12 feet 6 inches 
long, and at one end, 1 foot 
and 3 inches, and, at the other, 
11 inches wide ? 

Ans. 13^ feet 

3. What is the area of a 
piece of land 30 rods long, 
and 20 rods wide at one end, 
and 18 rods at the other ? 

Ans. 570 rods. 

4. What is the area of a 
hall 32 feet long, and 22 feet 
wide at one eno, and 20 at the 
other? Ans. 672 feet 



908» Jhfind (he ana 4tf a h'tig^erkm^, or an vrregtdw 

RuLX. — ^Divide it into triangles, and then find the area ef 
these triangles by Art 30^ and add them together. 
12 



SS4 



L A Inptikun b divided 
inlo tvro tmaglefly by a ^mgo* 
ui 42 rods iMgv ud the per- 
pendioufaun let foil from^ the 
oppoflite mgiee of the two tri- 
anglee, are 18 rode and 16 rods ; 
irlMt k Che aiea of the tn4>e- 

49 42 396 
9 8 978 

378 336 714 rods, Ane. 



2l Wint 18 4fa0 area of a 
trapesdum whoee dtagemd m 
106i feet, and the perpen^u* 

Ian 56^ and 601 feet? 

Am. 63474 feet 

3i How many eqnare yarda 
in a trapezium whose dia^nal 
ifi 65 feet, and the peipeiulicu- 
lan let fall upon it 28 and 
3a5feet? 

Ajbb. 292^ yds. 



909. To find ffie diameUr and eireutt^erenee i^ a c^ 
from Ihe other. (^) 

RuLX l.r— Ab 7 id to 22| 00 18 the diameter to the ciicnmfer* 
ence, and as 22 is to 7, so is the circomference to the diameter. 

RcLE 2. — ^As 113 is to 355, so is the diameter to the circom> 
fereace, and as 355 is to 11-% so is the circumference tfi the di- 
ameter. 

RuLB 3. — As 1 is to 3.1416, so is the diameter to the circum- 
ference, and as 3.1416 is to 1, so is the circuidfbrence to the 
diameter* 



1. What is the circumfer- 
ence of a circle whose diame- 
ter is 14 feet ? 

J y Rule 1. 
: : 14 : 4iy Aas. 
By Rule 2. 

A« 113 : 906 : : 14 : 49ff ^, Ant. 

By Role 3. 
As 1 : 3.1416 : : 14 : 43.9824, Ans. 

2. Supposing the diameter 
of the <earth to be 7958 miles, ; 
what is its circumference ? 

Ans. 25000.8528 miles. 



3. What is the diameter of 
a circle whose circumference 
is 50 rods? 

By Rale 1. 
As 22 :7 : : 50 : 15.9090, Ass. 

By Rule 2. 
As 355 : 113 : : 50 : 15J155, Aas. 

By Rule 3. 
As 3.1416 : 1 : : 50 : \§MK, Aas. 

4. Supposing the eircumfef^ 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 79571 nearly. 



310. Th fnd ihe aretnif a cirde. 

JtaWL^^JMMUply half t^ eg< e uiMf€^nee by hM the dia»»- 
UiTi — or the square of the diameter by .7854,— <ir the square of 
Ae iriieuttlference by .07958,— the producl; win be the area. 



««, 



mmramoii mt svMBtfBKt* 



I3» 



1. Win* k tfie aiea of a 
cir^« wlioie diameter Is 7, and 
circuinference 99 feet? 
11=1 circumference. 
2A=zi diameter. 



55 
33 



38^ feet, Anf. 
9l What is the area of a cir- 
cle whoee diameter is 1, and 
circumference 3J416? 

Ana. .7854 



3. Whaliiti^eareaofaeir- 
de wboee Aaneter k 10 ledii 
and cBreamferenee 31^16 ? 

Ansi 78.54 roda. 

4. How mamr aqnare cbaina 
in a circular field, whose cir- 
cumference is 44 chains, and 
diameter 14 ? 

Ana. 154 chaina. 

5. How many aquare feet in 
a circle whoee circumfereno* 
k 63 feet? 

Ana. 315 feet 



311. The area ^f a fwde given to find iSte Saander and ctr- 
emuifkrenee. 

RvLK 1. — ^Divide the area by .7854, and the aqoare root of 
the quotient will be the diameter. 

9. Divide the area by .07958, and the aquare root of the quo- 
tient will be the circuinference. 



1. What k the diameter of a 
oizcle whoae area k 154 voda? 

7854 ) 154.0000( IdGf 14 rods. 
7854 1 

75465 94)96 
70686 96 



47740 
47194 



9. The area of a ciiela k 
78.5^feet; what k its cironm- 
ference ? Ans, 314 feet 



3. 1 demand the length of a 
rope to be tied to ahotse's neck, 
that he may graze upon 7854 
square feet of new feed every 
day, fer 4 days, one end of the 
rope being each day fratenad 
to the same stake. 

lat ekcle contains 7854 feet 
-^.7854=a000Q, and y^OOOO 
=100 diam. -7-^2=50 feet, the 
Ist rope ; 9d circle containa 
15708^7854=90000, and V 
90000=1411, <» 701 i^ «00- 
ond ro]»e» &c. 

Ist rope 50 fe«t.1 



Sd 
Sd 
401 



it 




319. yb/ttiAeiw-qf w«wt|ardt yit t> 

RtTXiX.<-^Mn]tiBiyiAfe lengeat and ahortest diameten together^ 
and the product by .7854 1 the kat product will be the aiea 



139 



lUmHTBATION or 90IUD9* 



313-^t«. 



1. What is the arta ' of an 
oral, whoae longest diameter 
is 5 feet, and shortest 4 feet ? 

5x4X.7854=15.708it Ans. 



2.-Wfaat is the aiea of an 
oval whdse longest diameter is 
21, and shcMtest 17? 

Ans. 280^78. 



S13. 7b Jind (he artOj or turfacty of a globe or sphere. 

Rule. — ^Multiply the ciicumference by the diameter, and the 
product will be the area. 



1. How many square feet in 
the surface of a globe whose 
diameter is 14 inches, and cir- 
cumference 44^ 

44X14=616, Ans. 

2. How many square miles 
in the earth's surface, its cir- 
cumference being 25000, and 
its diameter 7957| miles ? 

Ans. 196943750. 



3. What is the area of the 
surface of a cannon shot, 
whose diameter is'-l inch? 

Ans. 3.1416 inches. 

4. How many square inches 
in the surface of an 18 inch 
artificial globe ? 

Ans. 1017.8784 



814. MeMuration of Solids teacbes to determine the spaces included 
by contiguous surfaces, and the- sum of the measures of these including 
surfaces is the whole surface of the body. The meanart of a solid is caln 
ed its solidity, capacity, content, or volume. The content is estimated by 
the number of cuoes, whose sides are inches, or feet, or yards, &c. con- 
tained in the body. 

315. To Jmd fhA solidiiy of a cube, (^i^) 

Rule. — Cube one of its sides, that is, multiply the side by 
itself, and that product by the side again, and tiie last product 
vill be the answer. 

1. If the le^h of the side 
of a cube be SS feet, what is 
its solidity ? 

22X^XS2=:=10648, Ans. 

316. ToJindihesoliiiUyofaparaUdopi^^^ 

Rule.— -Multiply the length by the breadth, and' thai piodud 
by the depth ; the last product will be the answer. 



3. How many enbic inches 
in a cube whose side is 24 
inches? 

Ans. 13824. 



9n»3is,n9. ia»rsinu«ioir or soejds* 
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1. What w te eantent of & 
MnUelopipedon whose length 
!i 6 feet, Its breadth 2i feet, 
aod its depth li feet ? 

6xS.5Xl.7&=^i&25, or 96i 
feet 



9. H<iir many feet in a stick 
of hewn tunber 30 feet long^ 
9 inches broad, and 6 inches 
thick? 

Ans, Hi feet 



317. Th Jind ihe Mide of Uu largeH MJ^ ^ fmber fhtU cam 
he hewn from a round log. 

Rule. — ^Extract the square root of twice the square of th«^ 
flemidiameter at the smallest end for the side of the stick when 
squared. 



1. The dtameter of a round 
log at its smallest end is 16 
inches ; what will be the side 
of the largest squared stick of 
timber that can be hewed from 
it? 

V^X8X2=:11-31 In. Ans. 



Sl The diameter at the 
smallest end being 34 inches, 
how large square will the stick 
of timber hew ? 

Ans. 16.97 in. 



318. To find the sdidUy qf aprtsm^ or q^iinder. 

Rule.— Multiply the area of the end by the length of the 
prism, for the content 



1. What is the content of a 
triangular orism, the area of 
whose end is 2.7 feet, and 
whose length is 12 feet ? 
2.7X12^=32.4 ft. Ans. 



2. What number of cubic 
feet in a round stick of timber 
whose diameter is 18 inches, 
and length 20 feet ? 

Ans. 35.343. 



319. To find ike solidUif qf a pyramid^ or cone. 

RVLX.^--Multip]y the area of the base by the height, and one 
third of the product inll be the content 

1. What is the content of 
a cone whose height is 12i 
feet, and the diameter of the 
base 2;| feet ? 

2jx2i=*Xf=V=6j, 
Jttd 6ix«7^Xm-^3^ 
20.453125, Ans. 
12 • 



2. What is the ccmtent of a 
triangular mnramid, its height 
being 14i feet, and the sides 
of its base being 5, 6 and 7 
feet? Ans. 71.035+b 



Ll 



tds 



or .nrar ftiBiK og *» » a tW/ 



lE§*^rn 



' ltui^«— Mcdtiply the cube of the dUmetier by SX^ oriBul- 
' tiply the 8qaai*e of the diameter by one 6th of the circoinlereQfie. 



*\. What'ir the content of a 
sphere whose diameter is 12 
inches? 13X12X12X5236 
=904.7806, Aim. •« 



-2. Wiut tr-tfieisdid content 
of the earth, its circumference 
being 25000 miles ? 

Ans. 268d9»l4§12 ndto^ 



€rttJI0fn0. 



ttl. Omging teadMt 
bogihssdiy bamls, 4cc. 



to 



ml] 



of y ew ri s^ «i pipes, 



RuLB.— To the square of the bung diameter add the square 
of the head diameter; multiply the sum by the length, and the 
product by X014 for ale gallons, or by .0017 for wine gallons. 



1. What is the content of a 
cask, whose length is 40 inch- 
es, and its diameters 24 and 32 
in ches ? 

SxS^-Mx24X40b64000,Aju. 
64<)00x.0014cs89.6 a. gal., Aiu. 
64000X.00n»106.8 w. gal., Ans. 



2. What is the eontent of a 
cask whose length is 20 inch- 
es, and diameters 12 and 16 ? 

^^^ Ilia a. gal. 

^^^ \ ia.6 w. gid. 



SfiCTlOIf III« 



PHILOSOPHICAL MATTERS- 

fl. 0f t||« iF«U or l^c^tiff ilo9ff«i. 

S22. Heooy BodiM near the surface of the earth, fall one foot the first 
quarter of a.tscond, three feet tlie second quarter, five feel the tfaM quar* 
ler, and seven feet the fourth quarter, equal to 16 feet the first second. 
The velocities acquired by fldliDg bodies, are in proportioii to the sqaaune 
of die times in which they fall ; Uiat is, ir ^ 



3 bullets be dropped at the 
lime, and the first be stopped at the end of the first second, the second aft 
the end of the aacsnd, and the third at the end of tiM third, the fint will 
have (Ulen 16 feet, the second i2x2s4) four times 16, equal to 64i aid 
the tiurd (9x9-^) uuw times 16, equal to 144 feet, and m on. Or, UTK 

* The awfefis of a sohsrs it found by muhiptying its rtismatsr bj its 



.mt ^wmarfMmf^ »* wmmr^mmmn. 



1^ 




^ ^ ifsti-A0^9^ ■frt w w ^ 

are wcoDcb in tbe given tune, these levenl proaocts will 
pnmd HvMfh in eSdi <»f ifatf Mvwal wceBdi, wd ffaeir - 
wiiole durance ftUen. 



wifl Iwtlw 



' 938. The vehd^gwtn to find the space fidknUiraugfL 

RuLE« — Divide tbe veioeity in- feet bf^8t' and tfae^vqnar^* of 
tfw Motient wffi be the q>«»« Men tbraogii t» «<iiiiie that 
velocity. 



1. FfKHft- whfti fattnilt BKHt 

a liody fall to acquire the ve- 
kx;ityof a cannon ball, which 
ia about 660 feet per second ? 

66(H'a:t=82.Ss <Lhd 82.5X 
82.5=806.25ft.— 1 ^y, miles, 

Afis. 



a body fall to acquire a veloci- 
if of 1^^ feet per second ? 
Ans S25Q0 fei&t 



3^: .2%e(Mneg«MN Id /nil ifte «paee /oUsm fftrdu^ft. 

RuiA. — Multiply the tiaae in secoiidB by 4, aiidrthe.aq«v6t ef 
the produel viU be the space Men tbioiigli in Ihtrffaea^ 

1. How many feet will a 
body fall in five seconds ? - 

5X4=^ and. 20X^K)b=400 
feet, Ans. 

2. A "Stone, dropped into a 
well, reached the bottom in 3 
aeoondft; wbi4 wasuits deptii? 

3X4==1^ and ldXldic=i44 
fee^ Ans. * 



3. AsceadiDgrbc^saie'rar 
tarded in the same ratio that 
descendiai^ bodies' are acceler- 
ated ; theiefi>fe, if a bal^ fired 
upwajrds, return to the earth 
in 16 seconds, how high did it 
ascend? The ball b^in^ half 
ths tiaie, ov & seconds, in its 
ascent f therelbve 
and 22x3St=l(mfLf Asa. 



335. ThevdociiyperseeimdgipmiafimdiS^UmB* 

'RuiA.-^l}iTide the 'given velocity by.8, and one fimrth part 
of the quotient will be tbe answer. 



• I. Hom k>ag ttost m body * 
be falling to acquire a v^loci^ 
of j60 feet per second ? 

160-^^=20; and 2<KH=5. 
•econd8|.An8e 



'9: iioiPWi^sniBHi'body be 
fidlmgiJlo.aoqiiifo a veloeily of 
400 Set per second? 

Anai Vn jieco&dti ,, 
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398. TKf iywfit own to Jfwrf the Hmt flb farfa farj 6icii faflftyf. 

Ruub — ^Divide the •^[uaie root of tiie eptce ftllen tiaoagli 
b/ 4, and the quotient will be the time. 

fL In how muiy geconds win 
a ballet fall through a Bp9ce of 
11085 feet? 

Ana. d6i aeconda* • 



1. In how many seconds will 
a body faU 400 feet ? 

V400=^ and 
seconds, Ans. 



937. n find iht wioei^ per teeond; wUh uhiek a hody wtB 
higin to deSemd ai mof duimce Jrom fte €4trth*» mtrfiue. 

EuLX. — ^As the square of the earth^s semi-diameter is to 16 
feet, so is the square of any other distance from the earth's cen* 
tre, inversely, to the velocity with which it begins to descend 
per second. 

2. How hi^ above the 
earth's surftce must a ball be 
raised, to begin to descend 
with a velocity of 4 feet per 
second? 

Ans. dOOOmifei. 



1. Admittmgthe 
ter of the earth to be 4000 
miles, with what velocity per 
second will a body begin to 
descend, if raised 4000 miles 
above the earth's surftce ? 

As 4000X4000 : 16 : : 8000 
X8000 : 4 feet, Ans. 



338. nfiiuiihevdoeUjfacmirtdlyafaOmgho^fpersee^^ 
ai iht tnd ^tmjf given period o/Hme. 

Rule. — ^Multiply the perpendicular space fellen thiou|[h by 
64, and the square root of the product is the velocity required. 

2.1f a baU fell 484feetin 
51 secMids, with what velocity 
will it strike ? 

Ans.l7& 



1. What velocity per second 
does a ball acquire by fellimp 
"935 feet? 

235X64=14400, and 
^14400t=;il30, Ans. - 



339. The vOoeOif wSh %Meh a BmI^ driket given to find As 
Mpact fallen throfuffli* 

ROX.E.— Divide the square of the veloeity by 64, and te 
quotient will be the space required. 

Si. If a stream move with a 
velocity of 13.649. feet per 
second, what is its penendicn^ 
larfeU? 



1. If a ban strike the ground 
with a velocity of 56 feet per 
eecond, from what height did 

kftii? 

56X96-HMal9 feet, AnsL 






aaa IhJMikAfMru vM, tMch afaUmg body w^strike. 

RuLEd — Multiply its weight by its velocity, and the prodact 
will be the force. 



1. If a rammer for driving 
piles, weighing 4500 pounds, 
fiill through the space of 10 feet, 
with what force will it strike ? 
/v/10X64=:25.3=yelocity, and 
^<3x450a=1138501b. Ans. 



2. With what force will a 
421b. cannon ball strike, drop- 
ped from a height of 225 feet ? 

Ans. 50401b. 



331. The time of a vibration, in a cycloid, is to tlie time of a heavy 
body's descent through half its length as the drctunference of a circle to 
its diameter^ therefore to find the length cX a pendulum vibrating seconds, 
since a fallmg body descends 193.5 inches m the first second, say, as 
3.1416X3.1416 : IXt : : 193.5.19.6 iifbhes==^ the length of the pendulum, 
and 19.6X2=89^2 inches, the length. 

2SSi. To find iki kngth qfapendvlum thai wUl 9wing any 
given time* 

Rule. — Multiply the square of the time in seconds, by 99i2, 
and the product will be the length required in inches. 

1. What are the lengths of three pendulums, which will swing 
respectively i seconds, seconds, and two seconds ? 

.5X.5X39.2=9.8 in. for h seconds. ') 

1 XI X39.2=39.2in. for seconds. VAns. 

2X^Xd9.2L=:156.8in. for 2 seconds. ) 

9. What 19 the length of a pendulum, which vibrates 4 times 
in a second ? J25X •25X39.^=3.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respeo- 
tivdy swing minutes and hours ? 

60x60xa9i2^=141120inj=Sm. 1200 feet { . „. 
3eOOx3600X^ifc=508082000=8018m. 96afeet J 

333. To find iht Hme which upmdulvm of a givm kngth toS 
9mng» 

- • 

[ RuLS. — ^Divide the given length by 39J2, and the square root 
of the quotient will be the time m seconds. 

1. In what tim^ wil) a pendulum 9<8 inches in length vibrate ? 

^.8-r39J2t=.5, or j second, Ana. 



lit or vm Lcvnk ' 

9. I obeerved tint whiie a batt wm Mtfur lroai>dha tof «f a 
ateaple, a pendulum 2.45 inches long, ma de ft yiibm /iom ; liiiat 
was the height of the steeple ? Vi-4&i4di» 25s. and ^X 
10=^.5s. ; £en 24»X4=10, and 10X10^=100 feet, Ans. 

334. 2\>JmdihedifA(^afMhydr€pfmgaslmt9imloiL 

Rule* — Find the time' in seconds to the hearings of the stone 
strike, by a pendulum; multiply 73068 (=16X4X11'^; H^ 
feet being the distance sound moves in a second), by the time 
in secon£ ; to this product add 1304164 {zdthe square of 1142]^ 
and from the square root of the sum take 11^; divide th0 
square of the remainder by 64 (=16X41 and the quotient wiU 
be the depth of the well in feet; and if tne depth be divided by 
1142, the quotient will be tiie time of the sound'^s ascent, which, 
taken from the whole time, will leave the time of the store's 
descent 

1. Suppose a stone, drc^ped into a well, is heard to strike. th« 
bottom in 4 seconds, wbat is the depth of the well ? 

V^3068X4+1304164— 1142=121^ and 121^Xl3L5a^ 
64=^230.77 feet, Ans. Then 230.77-^1 142=.2 of a second, the 
sound's ascent, and 4 — .9^2J^ seconds, stone's dsvsent. 



SS6* It is a princifile in mechuiict tlwl Ike povwr » Is Iks woigla as 
the velocity of the weight is to the velodty of the power. 

336. Thjmd whai weight may he haUmced hy a given^power. 

Rule. — ^As the distance between the body to be raised 'or 
balanced, and the futenim, or prop, is to the distance between 
the prop and the point where the power is applied^ aa is Ibtt 
power to the weight which it will balance. 

1. If a man weighing 160 lb. rest qb a te^w 12 feai Umgi 
what weight wiU he bakaca on the other end, snpposing the 
prop to be I foot fron the weight? 1 : U: : 160 s 1760 lb« Ans. 

2. At what distance from a weight of 1440 lb. must a prop 
be placed, so that a power ci 160 lb. apptied 9 fbet torn tiie 
prop may balance it? 1440 : 160 :: 9 : 1 foot, Am. 

SL In giving dkectieBi for Making a ehaiso, the length of llw 
shafts between the axletree and ba^ buid being settled at 9 
feet, a dispute arose whereabout on the shafts tiie centre of the 
body ahould be fixed; the chaise niake#iaMBa4topfaM it 30 
inches before the axletreei othens supposed that 96 inehqa 
would be a sufficient incumbrance Ibr the hone. Now anppo*- 



\ 
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ing |«ro p«Meitf«i»to weigh 8cwt tad the hodj of the efaiiie 
I ewt. aore, whut will the hone, in both these cases, bear, 
mcne than his harness ? .^ $ 1161 lb. in the fiist 

ABB. J 77^ lb. in the second. 



337. RuiA — ^As the diameter of the aade is to the diameter 
of the wheel^ so is the power applied to the wheel to the weigh! 
suspended on the axle. 

1. If the diameter of the axle be 6 inches, and th«t of the 
wheel be 48 inches, what weight implied to the wheel will bal- 
ance 1968 lb. on the axle? 48 : 6 :: 1268 : 158 lb. Ans. i. 

3. If the diameter of the wheel be 50 inches, and that of the 
axle 5 inches^ what weight on the axle will 2 lb. on the wheel 
balance ? 5 : 50 : : 2 : 20 lb. Ans. 

3. If the diam^r of the wheel be 60 inches, and that of the 
axle 6 inches, what weight at the axle will baluice 1 U). on the 
wheel? Ans. 10 lb. 

338., The power is to the wei^t which is to be raised, as the 
distance between two threads of the screw, is to the circun- 
ference of a circle described by the power applied at the end 
(^the lever. Tb Jtnd the eireun^erence o/* (he circU ; multiply 
twice the length of the lever by 3.1416; tiien a^j^ as the cir- 
cumference is to the distance between the threads of the screw, 
so is the weight to be raised to the power which will raise it 

1. The threads of a screw are 1 inch asunder, the lever bj 
which it is turned, 30 inches long, and the weight to be raiseo. 
1 ton=2240 lb.; what power must be applied to turn the screw r 

30X2=360, and 60X^1416=188.496 inches, the circ. 
Then 18a496 : 1 :: 2240 : 11.88 lb. Ans. 

2. If the lever be 30 inches (tiie circumference of which is 
188.496), the threads 1 inch asunder, and tiie power 11^88 lb., 
wtiat WMgfat will it raise? 

1 : 188.^^^ : : 11.86 : 2240 lb. nearly, Ans. 
a Let Hhe weight be 22401b., the power 11.68 lb., and Urn 
leverW inehes ;. what is the ^Bstanoe between ^e threads? 

Ans. 1 inch, neariy. 

4. If tM Yew«r be 1L8& lb, te we^ 2240 lb., aad te 
^hwajal torb «iirii«iii» wImUm the length of the lever? 

ink 90 iachei^ ttitdhp^ 
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MISCELLANEOUS QUESTIONS. 



839. 1. What number taken from the square of 48 will leave 16 
times 54? Ans. 1440. 

2. What number added to the 31st part of 3813, will make 
the sum 900? Ans. 77. 

3. What will 14 cwt of beef cost, at 5 cents per pound ? 

Ans. $78.40. 

4. How much in length that is 8f inches wide, will make 
t square foot ? Ans. 17^ inches. 

5. What number is that to which if f of |^ be added, the 
sura will be 1 ? Ans. |^ 

6. A father dividing his fortune among his sons, gave A 4 as 
often as B 3, and C 5 as often as B 6 ; what was the whole 
legacy, supp^i^g A's share $5000? Ans. $11875. 

7. A tradf|6man increased bis esta;te tmnually by £100 more 
than i part ^ it, sad at the end of 4 years found that his estate 
amounted to £10342 3s. 9d.; what had he at first ? Ans. £4000. 

8. ^ person being asked the time of day, said the time past 
noon' is equal to ^ of the time till midnight; what was the 
ime ? Ans. 20 minutes past 5. 

9. The honr and minute hand of a clock are together at 12 
o'clock ; when are they next together ? Ans. Ih 5A-m. 

10. A young hare starts 40 yards before a greyhouna, and 
is not perceived by him till she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog on 
Tiew makes after it at the rate of 18. In what time and dis- 
tance will the dog overtake the hare ? 

Ans. 60^^s. time, 530 yds. distance. 

11. What part of 5d. is ^ part of 2d. ? ' Ans. ^ 

12. A hare is 50 leaps before a greyhound, and takes 4 leaps 
to the greyhound's 3; but 2 of the greyhound's leaps are as 
much as 3 of the hare's ; how many leaps must the hound take 
to catch the hare ? . If 3 : 1 : : 1 : ^ the hare's gain. 

2 : 1 : : 1 : j. the hound's gain^ 
Then j — ^=r|, and 4 : ^ : : ^ : 2^=300, Ans. 

13. A post is j. in the sand, ^ in the water, and 10 feet 
abate the water; what is its leng& ? Ans. 24 feet 
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14 A man being asked how many sheep he had, said, if he 
had as many more, half as many more, and 7j|. sheep, be 
should have 20 ; how many had he ? Ans. 5, 

15. In an orchard ^ the trees bear apples, j. pean, ^ 
plums, and 50 of them cherries ; how many trees are there 
In all ? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
IB 13 ; in what tune will both together do it ? Ans. 5^^ days. 

17. What is the diJSerence between the interest or £350 at 
4 per cent for 8 years, and the discount of the same sum at the 
same rate, and for the same time ? Ans. £27 3^. 

18. Sound moves at the rate of 1142 feet in a second ; if the 
time between the lightning and thunder be 20 seconds, what is 
the distance of the explosion? Ans. 4.32-|-miIes. 

19. If the earth's diameter be 7911 miles, and that of the 
moon be 2180, how many moons will be re<yiired to make one 
earth? Ans. 47.788-J-. 

20. If a cubic foot of iron were drawn into a bar i of an mch 
square, what would be its length, supposing no waste of metal? 

^^^^^^^=S76mTi.--^i304ft Ans. 

21. A lent B a solid stack of hay, measuring 20 feet every 
way ; some time after ^ returned a quantity measuring every 
way 10 feet; what proportion of the hay is yet doe ? Ans. |. 

S22. A genera^ disposing his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how many soldiers 
had he ? Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut olS, so as that the top 
of it may &11 on a point 55 feet ircHn the bottom, and the end 
wljere it was cut on^ rest on the stump or upright part ? 

RuLX. — ^From the square of the leoe^ 

of the pole (i. e. Ae sum of the hypotfie- 'ffSxTd^.Mxb^ll i & Anfc 

nose and perpendicular) take the square -^ — * 

of the base ; then divide, the remain^r 76X2 

by twice the length of the pole, and the quotient will be the height at which 

it must be cut on. 

24. Suppose a ship sail from lat 43^ N. between N. and E. 
tOl her departure &om the meridian be 45 leagues, and the 
sum of her distanee and difference of latitude be 135 leagues; 
what is the distance sailed, and the latitude come to ? 

135X19^-45X45 lea. m. 135-eOb=75L dis.BU ? 



-=360=180=3* of lat 43*>-|-3«to4e<» come to. 



135X2 Ant. 

13 
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941. 95u Four men boo^ a giiufe t mi e 60 iaciiefl ia dnune* 
ter ; hem nmch of itp diameter nust each grind eff to hnve 
an eqml ahare of the atone, if one ffind Ms ahaie fimt, and 
then anodiei^ till the atoneia ground away, nakiag no allow- 
•nee for the-eye ? 

Evu^p-Diride the man of the diameter by the number of mem, sub- 
tract the quotient from tne aqoaxe, and eztrskct the square root of lie re- 
maiader. wfaieh is the leocth of the diameter, ^er the first share is takea 
«ff ; and by rgpaaiiiy ihekttar pact of the proeess, all the several iharat 
najr he foaad* 

^ X60-H=g 00> the aobtiahend. 

V ae00^-Q0ft =51.96-}- and 6&-4aj9&=Bj04, lat ihare. 

V ra700— 900 =42.4!H- ^^ 51J96-43L42=9^ 2d riiare. 
V^800-4M)(b=30. and 42.^-^30b=:12.42, 3d share. 

and 30, 4th's share. 

26. Suppoee one of those meteois called fireballs to move 
parallel to the eaith^s surface, and 50 miles above it, at the 
rate of 20 mOes per second; in what time will it more round 
the earth? 

The earth^s diameter being 7964 miles, the diameter of the 
orbit wiU be 7964-^0x2=8064, and 8064X3.1416=25333.8624, 
its circumference. Then 25333.8624-f-2ft=1266.69312s.=2l' 
&f 41'" 35^'" 13"'" 55""" Ans. 

27. When first the marriage knot was tied biftwixt my wife and mm. 
My age with hers did so agree as nineteen do^'with eight aad three ; 
But alter ten and half tea years we man and wife had been. 

Her age caiae up as near to mine as two times three to nine. 

What were our ages at marria^ ? Ans. 57 and 33. 

28. A body weighing 30 lb. is impelled by such a force as to 
send it 20 rods in a ';3Cond ; with what velocity would a body 
weighing 12 lb. move, tf it were impelled by the same force ? 

Ana. 50 rods. 

29. In a thunder storm 1 observed by my clock. that it was 
6 seconds between the lightning and thunder; at what dis- 
tance was the explosion ? Ans. 6852 ft.=l^£j miles. 

30. There is a square pyramid, each side of whose base is 30 
inches, and whose perpendicular hei^t is 120 inches^ to be 
divided into three equal parts by sections parallel to its base ; 
what wOl be the perpendicular height of each part ? 

30X30X40=36000, the solidity m inches. Now | of this is 
34000, and 4 is 12000. Therefore, as 86000 : 120X190X190 

J 24000 : 1152000 ? 

^12000: 576000$ Then, V*1192000=lO4.8. Also, 

J2, TJi^ 120u.404JEt=il5i2» length of the thick- 






it part, and 104.6— 83:2=fSl.6; length of the jouddle parts 
conaeqaently, 83i2 ia the length of the top part 
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31. I have a square stick of tfa&ber 18 inches by 14, bat one 

with a third part of the timber in it, provided it be 8 iiKhes 
deep, will scnre ; how wide win it be ? Ans. 10^ inches. 

dSt There are 4 soberes, each 4 inches in dtaoieter, lying so 
as to touch each otner, in the ibrm of a square, and on the 
middle of this square is pot a fifth ball of the same diameter; 
what is the distance between the two horizontal planes pass- 
ing through the centres of the balls? 

^4a_^42 -a.2=r3.828-f inches, Ana. 
33b There are 3 balls, each 4 inches in diameter, which 
touch each other, and anther ball of the same diameter is so 
placed. between them that theur centres are in the same vertical 
plane ; what is the distance betwee n the hori zontal phmes wMch 
pass through their centres ? ^pll^=a464-in- Ans. 

"SI. A military officer drew up his soldiers in rank and file, 
havins the number in rank and nle equal ; on being reinforced 
with three times his first number of men, he placed them all in 
the same form, and then the number in rank and file was just 
double what it was at first ; he was again reinforced with tmree 
times his number of men, and after placing the whole in the 
same form as at first, his number in rank arm file was 40 men 
each ; how many men had he at first ? Ans. 100. 

35u If a weight of 1440 lb. be placed 1 foot ftom the prop, at 
what distance from the prop must a power of 160 lb. be applied 
to balance it ? Ans. 9 feet 

36. Three men widiing to cany a stick of timber, which is 
of uniform size and density, and 30 feet long ; if one man takes 
hold at one end of the stick, how ftir from the other end must 
the other two take hold together, that each may bear an equal 
portion? Ans. 7i feet 

The ecntm of ffn^niy beiag w the anddle of ihm ai^ck, we may rMrd 
its weig;fit as all accumulated in that point, and the stick itself as a tever 
supporting it : and then the parts borne will be inversely as the dbtances 
feoa the miaA\e^ aad the reverse, i. e. the man at the end bcfiw 15 feet 
from the middle, the 2 must be 1 of 15, or 7^ feet Avn the MUkUe, and 
15— 7JS=s=7.5=the distance from tne end. 

Where oyght the 2 men to take hold in order to cany I of 
the stick ? 

The me t>eing 15 foei from the middle, lite two, in order to caity 9 
times as mMch, most be t*3d of 15^5 feet from the niddle, aad 15 Om 
19 a., thedisiance from ih« end. 

37. Suppose a pole 100 Ibet high, to be SM inches in diame- 
ter ai the gronnd, and 4 in. da at the tqp^ and a vine lj| inch 
in diameiteff at the gwtmdto van up this pole, winding roimd 
evefy 3 feet, and gradnally ^tt^™**^*^ so as to come to a point 
at the top of the pole, what la th<» length of the vine ? 

Ans, 162 feet, llMk Inehea. 
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PRACTICAL RULES AND TABLES, 



34^ MEASURES OP CAPACITY. 

The English Winchester bushel, contaiDing 2150.4 cubic 
inches, or 77.6374 lb. avoirdupois, of pure water, at its maxi- 
mum density, is established, at the custom-houses in the United 
States, as the standard of dry measure ; and the wine gallon of 
7S1 cubic inches, or 8.339 lb. of water, as above, is established' 
as the standard of liquid measure. The above are also the 
measures established by law in Vermont and some other states. 
But in New York, according to their revised laws, the legal 
bushel contains 2211«84 cubic inches, and the liquid gaUon 
SS1.18 cubic inches. 

In measuring co&l, lime, ashes, and some other articles, it is 
customary to use a larger measure. In Vermont the bushel 
for these articles is estiublished by law at 38 quarts, of which 
the common bushel holds 32, but in most places the bushel for 
coal, &c. contains 40 quarts. 



Meagureg. 

Wiucbesler measure, 
Vermont coal, &c. measure. 
Common coa]. See, measure, 



bush. 



1 
1 
1 



qts. 

38 
40 



cubic inches. 



2150.4 
2653.6 
2688. 



cubic feet. 



12^4445 
1.4T777 
1M555 



1 cubic foot:^=0.80356 bush. Winchester measure. 

1 cubic foot=;0.67669 bush. Vermont coal, dLc. meajBure, 

1 cubic foot==0.64285 bush. com. coal, dec. measure. 

343. Thjhtd hmo mamf huahds amf bin, box, or caaUunut 
vnU canUnn, 

RuLX.— Find the content in feet, and moltiply it by the decimal of a 
bushel standing against 1 coImc foot in the above table. 

EXAMPLES. 

1. The dimensions of a coal-box were length 13.5 ft, hei^t 
3.4 ft, width at the top 3J94 it, width at the bottom 2.7 ft; how 
many bushels of •each of the above measures will it hold ? 
a94+2.7=6.64, and 6.64-^2i=3.32, and 3.32X3.4X12&=14U 
cubic feet Then 141.1X0.8 rrl 12.88 bush. Win. 

141.1X0.677= 95.52 bush. Vt coal meas. 
141.1X0.64 = 90.30 bush. com. coal meas. 

2. If a coal«house be 50 feet lonjr, 40 feet wide, and 20 foet 
high, how many bushels will it hold ? 

50X40X20=40000 eu. ft, and 40000X0.67669=27067 b.Vt m. 
60X40X20=40000 cu. ft, and 40000x0.64285=;iK714 b- c. nu 



iM,34ft. 



nUMfC««I^BVfiS8.a]ID; 



140 



tojmd what the othet muatJbt m erder-to hM a givet^ qwmMjf. 

Rule. — Miiiltq>Iy the given dimensions togeliier for a divisor, and multi- 
ply the given '^cpiantity by the cubic feet in a busbel, as expressed in die 
atwve table-; die quotient will be tbe other cUmension. 

1. A coal-box is 25 feet wide and 4 feet long; how high 
most it be to hold 10 bushels ? 

8.6X4=10 divisor, lOX 1.4777=14.777 & 14.777-f 10=1.4777 ft.=slft.6|jiL 
2.5X4=10 divisor, 10X1.6555=15.555 & 15;5d5f 10i=1.5555 ft:=l ft.6f in. 

2. If I build a coal-faouse 40 feet wide and 18 feet high, bow lonr must it 
be to hold 30000 bushels common coal measure ? Ans; 64.81 feet. 

3. I have a gamer of wheat which is 20 feet long, 8 feet 
wide, and 6 feet high ; how many bnshels are there ? 

Ans. 20X8X6X0.8r:5'68 bushels. 

4. How high must the above gapier be to liold 1000 bushels 
t^ wheat ^ 

Ans. 20X8=160 for a divisor, and 1000x1.2444=1244.4 
for a dividend. Then 1244.44-160=7.77 feet, for the height 
of the garner. 



345. TABLE FOR CYLINDRIC MEASURE. 



Area. 



Area. 



S 



Area. 



27 

2814 

29 

,30 

31 

32 



3.6863 
3.9763 
.2760 
4.6869 
4.9087 
6.2414 
5.6851 



4) 



Area. 



I 



Area. 



9 

s 



Area. 



a7179 
9.1684 
9.6211 
10.0847 
10.6592 
11.0447 
11.5410 



TflO 



13 
14 
15 
16 
17 
18 



.7854 
0.9218 
1.0691 
1.2272 
1.3963] 
1.5762 
1.7671 



19 
20 
21 

22i 
23 
24 
25 



1.9689 
2.1817 
2.4048 
2.6393 
2.8847 
3.1416 
3.4082 



33 
34 
35 
36 
37 
38 
39 



63396 
6.3060 
6.6813 
7.0686 

7.4667 
7.8758 
8.2957 



40 

42 
AS 
44 
46 

46 



47 
4d 
49 
60 
51 
52 
53 



12.0482 
12.6664 
13.0954 
13.6354 
14.1861 
14.7479 
15.3201 



The column marked diameter is the diameter in inches, and the column 
.marked area is the area of a section of the cylinder in feet and decimal 
parts. To illustrate the use of this table, I will give a few examples, viz. 

1. How many cubic feet in a round stick of timber, 20 feet 
long, and 18 inches diameter ? 

Look in the table under the head of diameter, and against 18 
in the column of area& is 1.7671, which multiplied into the length 
in feet, will give the number of cubic feet such stick contains — 
that is, 1.7671 X20£=35.342 cubic feet. 

2. How many cubic feet in a round log 24 inches diameter 
and 16 feet long ? Ans. 3.1416X 16bz:50.2656 cubic feet 

3. Suppose tiie mean diameter of a cask to be 3 feet, and 
its lengUi 5 feet, how many cubic feet will it contain, and how 
many bushels of wheat will it hold ^ 

Ans. 7.0686x5=35;M3 cubic ft., wluch X0,ft=:28.a744 busk 
13* 
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347. To ddermine how hig a stick you wm htw iyitan ou» 
qfa round log (317), and how hig a round log is required to he^ 
to make a square stick of given dimensions^ — ^In the first case^ 
multiply the diameter of the log by 0.7071, the natural sine of 
45^; and in the second case, multiply the side of the stick 
required by 1.4142, the natural secant of 45^. 

EXAAIPLES. 

1. How big will a log square that is fLS feet diameter ? **^ 
Ans. 0.7071X2.5=1.76775 feet for one side of the squaie, 

d. A stick of timber is required 1.5 feet square ; how large a 
round log is required to make it? 

Ans. 1.4142X 1.5=9.1213 feet diameter. 

$48. 7b take off the comers of a square so as to form cm 
octagon, — ^Multiply the side of the square by 0^2929, and the 
pro£ict will be the distance to measure firom the comers to 
form the octagon. Deduct twice the product from the eide of 
the square, awl it will leave one side of the octagon required. 

EXAMPLE. 

ABCDi8atdWer,20 
feet sqiuire^ on which 
aa octagon is to be 
erected J what will be 
its side, and what dis- 
tance fcom the comer 
lo the octagon post ? 

Ans. AB=20X E 
0.2929 3=6.853 = AP 
and AB— AF— GB= 
FG=8.284 for one side jj 
of the octae^on. 

If a diagonal square, 
as HIKL, is required 
to be formed on the 
above said sauare tow- 
er, then multiply one 
side by 0.7071 (360), 
and Uie product will be 
one side of the inscribed 
diagonal square. That 

is, AB=^a)x0.7a71« OLD 
14.14S=:HI. HL, KL 
orKI. 

If the nde of a square tower be 16 feet, what will be the side 
of an octagon erected upon it? Ans. 6.6S7d feet 
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349. The oioft B 

common pitch for 
roofg of baiBs is to 
rise one third of thd 
length of the beam, 
as KB= J of AK—R. 

RooIb of one and ^ 
a half story houses 
aie usually pitched 
at about 30^ as KG, 
and two story houses, 
or higher, the roof is ^ 
usually raised one 
fourth of the length 
of the beam, as Kl>. 

Braces are gener- 
ally placed equidis- 
tant each way from the comer, as F6, but sometimes farther 
one way than the other, as HI. 

To find the length of rafters when they rise one third of the 
length of the beam, multiply one half the length of the beam 
or vie base, of the rafter by 1.20185 ; and to get the len^ of 
studs under the rafters, multiply so much of the base a&is con- 
tained between the foot of Uie rafter and the foot of stud by 
0.6666. Consequently the half length of the beam, 12X1^^ 
(omitting the other figures)^ is 14.4 for the length from A to B ; 
and if a stud is placed 9 feet from the foot of the rafter, its 
length will be 0.6666X9=6 feet. 

If the roof is raised 30 degrees to C, then 12Xl*15468= 
13.856 for the length of the rafter ; and the length of studs 
under the rafter w3l be obtuned by multiplying as above by 
0.577a5. 

If the roof rises one fourth of the length of the beam, then 
12X1.118034=:13.416 for the lengtii of the rafter; and the 
length of the studs in this case wSl be half the distance fipom 
the foot of the rafter to the foot of the stud. 

For the length of braces subtending a right angle, and ex- 
tending equidistant each way, multiply the length of one of 
the sides containing the right angle by 1.4142; or if you have 
the brace, and wish to know how far from the corners to 
make the mortices for it, multiply the length of the brace by 
0.7071. 

The brace F6 is 6 feet each way from the corner, and 
6X1^42=8.485 its length. The brace HI is found by the 
last case of rafters, thus 8X1.118=8.944 its length. They 
may also be found by the^square root (268) 
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85S« Boox-KEEPiirG n the method of recording a tjrstematic acGoml 
of meroanlOe transactimis. 

Every mercantile transaction cma^la in giving one thing for another. 
This coange of pn^perty should be distinctly recetded in a bode, or books, 
Drepared for the purpose, so that the man of buaness may at aU timas 
know the true state ot his afiaics. 

FARMER'S BOOK-KEEPING. 



FIRST METHOD. 

9SB* Bv this method bat one book is necessary, which should be ruled 
with four eommns on the right hand side of each page, two for debtor col- 
umns, and two for credit, and one column en the 1^ hand side tor the 
date, as in the following example. 




1828. 

Jan. 28. 

29. 

Feb. 2, 

4. 

9. 
April 14. 



I 



THOMAS HARDY, 



Dr. to 2A tons of hay, at^ 

Cr. by 14 bush, of com, at 48 cts. 

Cr. by cash. 

Dr. to 30 lb. of flax, at 12 cts. 

Dr. to 25 lb. of flax^ at 12 cts. 

Cr. by 12 bush, wheat, at J[L 

Ct. by cash to balance. 



I 



11861 60 II 86 I 60 



On account of its simplicity, the above method is? probably the best 
vdn«h can be recommended to farmers and country mechanics. In' keeping 
books in this way, it will be necessary to leave a considerable bian( 
after esdi man's aecoant, that it may be continued without transferring it 
to another part of the book 5 and also to have a Kst of tiie names with the 
pa^ standing against them for the more convenieiit reference to the sev- 
efu aeconnts. 

964. 

person ^ __ ^ ^ 

to me, whether by receiving goods or money^ or by my paying his debts, 
ite, mast be entered Dr. : and the person to whom I become indebted) 
whether by receiving from him goods or money, or by the payivent of stj 
debts, most be entered Cr. 



k. The person who receives any thing of me is Dr. to me, and the 
from whom I receive is Cr* Or, the person, who becomes indebted 



9SCQND KKTBiOD. 

•M« 9y this method the debt wbA credit we entered on sitpanua 
Mfet iMnag^ach ether, wHh the debt on the t«ft hand, and the ONMit oft 
UMB light haSd, as in the foQowiag eaHWiple. 
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BOOK-KVCPINO. 



S56,S57. 



13557 
Jaii.1 

8 

Feb.S 

U 

19 

24 



PCTKR FlNDLK, QT* 



To 3 cords of wood, 

aiilBO 
To fiji bush, of rye, al 

60 cU. 
To 3 bush, of wheat, 

at 51 25 
To 6 cords of wood, 

atflfiO 
To 7 bush, of oaU, at 

Sdcts. 
To cash to balance 



fiO 
76 
76 
60 

76 

30 



|23|56 



"BBS: 

Jan. 1 

6 

21 
Feb.ll 

18 

24 



^ET«K PllTDLg, Cr. $ 



By 121b. shmgle-nails, 

at 10 cts. 
By 261b. 0^ sugar, at 

11 cts. 
By lA cwt iron^ at $6 
By 5ab. young hyson 

tea, at 51 10 
By 101b. of loaf sugar, 

at 30 cts. 
By 6yds. black silk, 

at do cU. 



s 


cts. 


1 


20 


2 
9 


76 
00 


2 


20 


3 


00 


6 

23 


40 
66 



866. Either of the foregoing methods may answer for farmers, and for 
mechanics generally, but to the retail merchant, and others whose business 
is extensive, an acquaintance with book-kee[>ing by the day-book and leger, 
called siNGLS entry, or by the day-book^ jo^imal and leger, called dou- 
BLE BBTTRT, is indispensable. The latter is much the most perfect system^ 
and far best for wholesale dealers, but as it is more ccmtplicated and seldom 
used, we shall confine our attention to the f<niner, which is generally adopted 
by merchants and others in this country. 

BOOK-KEEPING BY SINGLE ENTRY. 

Single entry requires two principal books, the day-book, or waste book, 
and the leger, and one auxiliary book, the cash book. 

1. THE DAT BOOK. 

867* This book is ruled with two columns on tlie right hand for dcdlars 
and cents, one column on the left, for inserting the folio or page of the \eget 
to which the account is transferred, and a top line over which is written the 
month, date and year. The articles are separated from each other by a line 
drawn across the page, and the transactions of one day from those of anothw 
by a double line, m ue centre of which is the dav of the month. 

This book commences with an account of all the property, debts, &c. of 
the jperson. and is followed by a distinct record of au the transactions in 
trade in tne order of time in which they occur, with every circmnstance 
necessary to render the transaction pfaui <and intelligible.* 

Id eniwing accounts in the day-book, the foUowine' ardeit should be oln 
served : 1, tne date 3 2. the name of the person, with the abbreviation Dr. 
or Cr. at the right hand as he b debtor or creditor, by the transacticm ; 
3, the article or articles with the price annexed, and the value carried out 
inta the ruled columns, with the amount placed directly under, when there 
is more than one article charged ; and 4, the page to which the account is 
transferred in the leger. For the better understanding of the day-boc^^ee 
the spechnen annexed. 



* As the day book is the decisive book of reference^ in case <^ any sap- 
posed mistake, or error in tke accounts in the lem, it is of the giealosl im- 
portance that every transaction be noted in it wi£ particular penpicnity and 
accuracy. 
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2. THE LEOER. 

868. £&ch page of the leger is ruled with a top line, on which is written 
the name of the person, and marked Dr, on the left hand Ux receiving the 
debited articles, and Or^ on the right fcH* receiving the credited articles of 
the day-book. On the right hand of both Dr. and Cr. sides, are niled two 
columns for dollars and cents, and on their left, two columns, <me for the 
page of the day-book, and one for the month, and for the date. The leeer 
oas an index, in which the names of persons are arranged under their inioal 
letters, with the page in the leger, where the account may be found. 

869. Rule for PosHng. •^AJnder the name of the person, enter the sev- 
eral transactions on the Dr. or Cr. side in the leger, as they stand debited 
or credited in the day book. When several things are included in the same 
transaction, they are distinguished by the term '' sundries.'' Some account- 
ants enter in the leger only the pag[e of the day-book and the amount of the 
transaction, without specifying ue items, but tne former is thought to be the 
most connect method. 

860. Balancing ^ccMcnto.*— When all the articles are correctly posted 
mto the leger, each account is balanced by subtracting the less side from 
the greater, and entering the balance on the less side, by which both sides 
are made equal. The excess of all the balances on the Dr. over those on 
the Cr. sides, being added to the cash on hand and the value of the goods 
unsold, the sum is tne net of the estate, which, compared with the stock at 
the c<Mnmencement of business, ezhilMts the merchant's gain. 

861* When the place assigned to any person's account is fiUed with 
items, tne person's name must not be entered the second time, but m&y b« 
transterreo to another page in the following manner, viz. Add up the Dr. 
and Cr. columns and against the sums wnte. Amount trans/erred to page 
— , here inserting the page where the new account is opened. Begin the 
new account by entering on the Dr. -side, To amount brought /torn page -— , 
inserting the page of tne old account, and on the Cr. side, By amount 
brought from page — , inserting the page of the old account, placing the 
sums in their proper columns. 

As several day books and legers may be necessary in the progress of 
bunness, they should be distinguished by lettering them, as follows : day- 
book A. day-book B. &c. — leger A. leger B. 4bc. and in posting accounts 
into the leger, there must be a reference to day-bodc A. or fi. etc. as the 
accouot^is found in one or another. 

3. CASH BOOK. 

869* In the cash-book are recorded the daily receipt and payment of 
m«iey. For this purpose it is ruled with separate columns, one for oKMiey 
received, and the other for money paid, in which should be rec<»xied 
merely tne date, to or by whom paid, and the sum. The cash-book is ood- 
venient, bat not absolutely necessary. Other auxiliary books are some* 
times used, aad are important in some kinds of busmess, but the account* 
«■! will readily Ibnn tbete iac kimaelfy as circomstances render them m- 
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BOOC-KSSPINO. 



DAT BOOK* 



%} Albany, Jamiaiy 3, 1825. 



Juiuary 13. 



I« 



|Pi| INVENTOkY 
Of ready moiiey^ goodt 
and deolfl dufi to me, 
TiiBotky Staudish, mer 
clHUit, Albany. 
Money ou baud ^^823.00 
1 P.Pindarowett me "212.00 

1 John Kellcy, - - 122.00 

2 Thomas Scott, - - 16.00 
16 cwt. sug. a 9.50 152.00 
25qumt.iisha3.5() 87.50 
3001b.colL'ea;|^18 54.00 



1 



1 



I 



1 



14^6.50 



DEBTS 

Owed by mo, tho saw' 

Timothy Stauilish. 
To David TeiTy, as 

per account, ^ 12.00 
John Strong, 146 .00 
Felix SloiTs; 238.00 



^yti.oo 



Samuel English Dr. 

To 2 quint, fish, a ^l-.S: 

20 lbs. coflee a .22 



Peter Pindar ('r. 

By ca«h ou ft>rmer acc't. 



s 



ct 



I07O 



112 



Sylvester Warren Dr. 
To 48 lbs. sugar - a .12 
7 lbs. coffee - a .22 
10 



Samuel Adams Cr.'^ 

By 2 chests Hj'son tea. 
160 lbs. - £1 ^'l.CO 
4 chests Bohea tea . 
320 lbs. - - a M) 



Levi Afunsou Dr. 

I'd 3 lbs. Bohea tea a .62 
1 lb. Hyson tea aglJ25 
4 lbs. cotfee - - a .22 
10 Ibg. sugar - - a .12 



288 



f: 

2 



2 



2 



60 



1^90 



30 



191 



2 



2 



2 



1 



1 



1 



2 



Zera Coleuiaii Dr. 

To 3 quint, fish a ;^4.25 



John Kelley Cr. 

By cash on account, 



Jolui Strong Dr. 

To cai)h on former acc't. 

2i 



l-^harles Gray Dr. 

To 8 lbs. sugrar - - a .12 
4 lbs. collee - - a .22 
31hs. Hyson t.^a a ^1.25 
February 2 



Titus Cole ' Cr. 

By 120gxil. molasses a .28 

BG gal. wine a jgl.31 

lib gal. N.E. mma .42 



Simon Pond Dr. 

To 6 gal. N.E. rum a .63 
3 



Calvin Owen 
To 1 gal. wine 
7 gals, molasses 



Dr. 
a ^i.75 

a .42 



Samu#»l Adams Dr. 

To ca? h on account, 



5 



Samuel Engl'-^h O. 

By 6 bush. wh«'at a .83 



Thomas Scott Cr. 

By cash tt> balance, 

8 



Levi Munson Dr. 

To 4 quint, fish a ;J4.00 

40 lbs. sugar a .12 

5 gal. molasses a .42 

Cr. 

By cash on acc't. ;^10.00 

8 bush, com - a .48 

10 bush, rye - a .50 



John ILellty Cr. 

By ca&li (Ui accH. to bal. 



12 



60 



46 



194 



2 



126 



ct. 
75 i 



75 



59 



98 



66 



498 



10 



22 



18 



72. 



69 



76 



90 



84 



•By single' entry, goods bought are entered, either in an invoice book, 

?Mi ^ punx»«» or posted immediately into the \eeeT from the invoices, 

cr bills of parcels. This method is not, however, adopted here j but the 

^Ms are credited the seller, and aftei^ards U'ausfened to his account in 



9ffi. 



BOOft*«fiSPIN^ 



lfi9 



ai February 10. 



. xfan Hurt ut. 

3|To 10 ffal. N. E. ruma .60 
5 gaJs. molasses a .40 



3. 



3 Philip Carter Dr. 
To 16 lb. coSFee - a .22 
12 lbs. sugar - a .12 
4 lbs. Bohea tea a .61 
1 quint, fish a ^^4.25 
11 



3 



1 



3 



1 



.2 



John Dana Dr. 

To 4 gal. wine - a $1.15 

n 



David Terry Dr. 



To cash 



ernr 
to bal. 



for. dccU. 



Peter Pindar 
liy cash m full 



Cr. 



Pelix Storrs Dr. 
To cash oo former acc't. 
14 



David French Dr. 

To 2 quint, fish - a ;J4.26 



Samuel English Cr. 

By 10 bush, rye - a 64 
cash to balance ^2.62 



Sylvester Warren Dr. 
To I gaL wine - a ^1.76 

3 gal. N. £. rum a .63 

Cr. 
By 10 bush, ^cat a .92 

3 bush com - a .48 



■im 



2 John Strong Dr. 
To cash to naT. for. acc't. 
16 



Aaron Potter Dr. 

To 24 lb. H. tea a ^1.20 

tnuint fish «^ a.4Jia 
lbs, coffee - a .20 

zlZera Coleman Cr. 

Br2331b8.Mrk « a Wi 

^-^— ^^ I •■•20 ■ I 1 ■ 



Titus Cole 

26- 



Dr. 



2|{!HTnon Pond Dr, 

To 1 chest Bob«& tea, 

eOJbs, - - - a .441 36J2fl 



Jared Hill Dr. 



U 



12 



100 



138 



8 



3 
10 



99 



ct 



66 



60 

92 

34 
64 
26 



i325 



10 






^"^ 



f t^amuet AiNims Dr. 

To- cash m fMt- 



\ 161 



2 



2 



l^ 



To 211 lbs. coffee - a .22 
S6| ft>8. sugar - a .14 
9^ gal. wine - a $1.62. 



Charies L^naaem Dr. 

To 6^ quint, fish a $4,.Z5 
4 



J 

26 



ct 



25 



2763 



Dan Burt Cr. 

By cash in full by J. Starr 
5 



Simcm Pond Dr. 

To 4 quintals fish a 54.26 

7 



4fl 



26 



3 

2 

3l 



3] 
S 



Charles Gray Cr. 

By 6|^ bnsh. wheat a .92 

Cash to balance J^ 



Augustus YowBg Dr. 
To 112^ lbs, sugar a .11 



Calvin Owen Dr. 
To^lbs.H.teaa jfl.l9 
8 



Noah Drew Cr. 
By 1 hhd. W. 1. rum, 
63 ga). - - - a .75 
10 



Calvin Owen 
By cash In flilf 



Cr. 



Levi Muason Cr. 
By cash on account 
11 



Charles Gray Dr. 

TolOg.W.l.rum a 1.25 



Levi Munson Dr. 
To 6i g.W. I. rum a 1.25 
16 gal. mdasse» • .40 
14i"i' 



Felix Storrs Dr. 

Te- e a s h iat M^ .» • « 

, — 15 



3 PhiTip Carter Cr. 

1^ an atd&c on J^Tipker 



•^^Tvmmm 



Aaron Potter Cr. 

By cjuh na ar f <Mint 

^ 18 



Smwm Pond- 



Cr. 

By 21A bush, rye a M 
1 If bush. com. a .48 
19 -^ 



STievi Mnnson Dr. 

Tol2gal. N.E.mma .60 



17 



12 



47 



11 



S9 

38 
84 

25 
63 



6 



12 



13 



50 



2» 



169 



11 



66 



2660. 



16 



70 



160 



•OOC<«BCriNQ. 



SI 



BAT BOOK. 



March 22. 



IIafcli90. 



F 



Jote Utaa" 



"CT 



David French 
By cash in foU 
-31- 



i« 



3 By cash in fall 



3{Charie8 Lyman Cr. 
By cash in fall, on acc't. 
-24 



3i David French Dr. 

To li| gal. wine - a 1.75 

3 cal. W. I. nun a .94 

2ft 



SlJared Hill Cr. 

By cash in foil <hi acc'U 



Noah Drew* 



tsf: 



To 233 lbs. pork - « .05 
10 bosh, wheat a .96 
28 



2 Levi Muns(Mi Dr. 

To 16 lbs. coffee a XL 
4 *^ Hyson tea g 1.20 



2763 



21 



ctJ 



45 



2525 



45 



81321 



P. 
3 

3 

2 
2 
I 

2 



Cr. 



Aagoskas Youngs Dr. 
To 13 lbs. coffee - a .22 

Cr. 
By IM bush, wheat a .94 
cash to balance S^-^^ 
April 2- 



Levi Munson Cr. 

By cash <m account 



Charles Gray Cr. 

By cash oc acc't. in full 



Simon Pond Dr. 

To 28 gal. N. E. nun a .51 
26 ^. W. I. nun a .94 



N Ct. 

13195 



286 
15 24 



1025 



12 50 



38 72 



Dr, 



THfi I^EOER. 

SAMUEL ENGLISH 



[I 

Cr. 



1825. 
Jaa.4 


1 


To sundries as per 
Day Book 


12 


90 


1825. 
Feb. 5 
13 


2 
3 


By 6 bush, wheat 
sundries 


4 

7 

12 


98 
92 

90 



Dr, 




PETER PINDAR 


■ 




Cr, 


1825. 
Jan. 3 


1 


Tobal.oa old accH. 


212 




1825. 
Jan. 4 
Feb.l2 


1 
3 


By cash on acc't. 
cash in full 


112 
100 

212 





Dr, 



SYLVESTER WARREN 



Ct. 



1825. 
Jan. 7 
Feb.l4 



To sundries 
sundries 



7 
10 



30 
64 



1825. 
Feb.l4 



By svmdries 



10 64 



1825. 
Feb. 3 

26 



SABfUEL ADAMS 



Ct, 



To cash on acc't 
cash in full 



126 
161 

288 



75 
25 

00, 



1825. 
Jan. 10 



By sundries 



288 



m 



LEVI MUNSON 



Ct, 



1825. 








• 


1^. 










Jan. 10 


1 


To sundries 


5 


19 


Feb. 8 


2 


By sundries 


18 


84 


Feb, 8 


2 


sundries 


22 


90 


Mar.lO 


4 


cash on ace*t. 


5 








Amount Uransfer- 


— 


— 






Amount transfer' 


.1., 


>^ 






red, page 2 . 


28 


09 

____ 






red, page 2 


23 


84 




7 'V 2»'S '»0 



m 



» ^^^^^^^C^^^^^^tpf^^*^^^ * 



Pr. 



OAN «V»T 






Feb. 10 



KT 



11 182d. 
To4i»dm> I l\ lttMar.4 

PHILIP CAETKiT 



v-~^^np^"9<^ 



^ 






Cr. 



l«d. II 
Feb. MMSfPo sundries 



I il 182a. 4 B>'Qodfiri]0LJL3!ka 
nmsHMar.lS kerfor I 11|65 



Feb. J } 



JOHN DANA 



Cr. 



jD»-. 



wJTo ♦ |f«l8. wine 



1825, I 

5f ar. 22 5 



By cash in full 



DAVID TERRY 



Or. 



rmsTTT 



1«25. 
Feb. 12 



yBy cftsh in fitll 



12 



i>r. 



FELIX ST€>RRS 



cv. 



Feb.l2 
J|lar,14 



To cft^h oa^ccH. 
ca^h in full 



13« 

100 



2.S}: 



1825. 
Jao. 3 



By bal. om old acc'L 



238 



Dr. 



DAVID FRJEJSCH 



Cj». 



4FeK. 
M»r.24 



145T«r« 



quintain ftsli 
sundries 



8 
_6 

13 



50 
45 



95 



1825. 
Mar. 3D 



By cash in full 



12 95 



Dr. 



AARON POITER 



Cr. 



1555: 

¥t^ 16j3|To sundries 



49 



05 



1825. 
Mar. 15 



By cash on acc't, 
balance 



25 
49 



50 
55 

05 



Dr. 



CHARLES LYMAN 



Cr. 



I 1825. 

JMar. 7|4|T<»fi^qatm«l«fisfa 



27 



1825. 

63'lMar.22 



5 



By ca^ in full 



27 



63 



Dr. 



AUGUSTUS YOUNG 



CV. 



ms7 
mw. 7 

31 



To im lb. sugar 
13 lb. coffee 



12 

_2 

15 



38 

86 

24 



1826. 
Mar. 31 



By sundries 



15 



24 



Dr. 



JARED HILL 



Cr. 



1026. 
Mar. 1 



4 To sundries 



25 



II 1825. I I 
25.' Mar. 26|4|By cash in fall 



25 



25 



Dr. 

1825. 
Mar.26 



NOAH DREW 



Cr. 



18567 
Mar. 8 



To sundries 
't>tflaiice 



21 

47 



46 
80 

25 



Bylhhd.W.Lrum 



47 



25 



M3 



B 

Burt, Pan 

c 

Carter. Philip 
Cde; l*itv8 
'Ooleman* Zera 

D 

Drew, John 
Drew, Noah 

.Eugllsb, Samuel 

F 

French, David 



6 
H 

.Ifin,Jared 

K 

Kelley, John 

I4 

Lyman, Charle* 

M 

Munsou, Levi 

o 

Owen, CaKm 



1 

3 

8 

2 
ft 

5 
3 

a 



P 

IHSadar, Peter . 1 

Fond^ainoii, 2 

Pottcri^ Ajuam 3 

s 

Soott, Thomas 2 

Storrs, Felix * 3 

Strong, John 2 

T 

Terry, David 3 

w 

Youngs Augittttts 3 



3 
2 
3 



Book-KeepiiM^^ by Sing^le Entiy, shows dearly the state of accounts with 
(individuais'dealmg'Oik crwttv but does not exlnbit the true stale of his aA 
fairs to the book keeper hiaaself* If, therefore, he wishes to know his pnrftes 
00- losses by his -business, he must taJce an inventory- of his stock on hand, 
balances on book and ready money, and this inventory compared with that 
taken at the commencement of business, will show the gain or loss by trade. 

Inventory taken from the foregoing example ', April 3, 1825. 
Money on hand 



148 lb. Coffee, a 18| 
1333| lb. Sugar, a ODA 
miTb. H. Tea,^-^!, 
233 lb. Boiiea Tea, u .40 
^ gal. W. I. Rum, a .75 
M g«}s. N. E. Rum, a .42 
87 gals. Molaves, a JS8 
61) gain. Wiueia ^1.31 



.04 
27.01 
126.66 
122.25 
93.20 
17.62 
24.36 
24.36 
90.39 



Cs^'M up 994.39 



Produce on hand 
Due me as per heg&c 

I owe as per Le.ger 

Net Estate, April 3, 1825 
Net Estate, Jm..% 1826 

Net gain in 3 months 



Brought up 994.39 



50.76 
126.29 

1171.43 

25.80 

1145.68 
1060.50 

85.13 



2. BILLS OF PARCELS. 



No. L 

MonrcmajJan. 25, 1825. 
Mr. Oliver Duranck, 
Ooughto/M^. O^i^rge Merckamty 



8 yds. of .Cftmblet, at 5{ 
3 yds. of Bocking, at 3|6 - 
3 yds. of Bombazett, at 2j3 
Ji^ yd. of Plush, at 10|6 - 

C^ai^d ia account. 



6.67 
1.75 
1.12 
0.55 

glQJOS 



No.n. 

Peru, nee. 29, 1824. 
Mr. Mason Prior. 
Bought of John Lurcher f 
Qnepair ofOkcn - 5^*^ 
Four Cows - - 49.50 



Received payment, 



5116.50 



JOBH LomcHKli. 
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^ S- OF NOTES. 

Dondf S^ 18, 1828. — ^For value Teceived^ I promise to psy 
to (Hiver BaunHful^ or order, sixty-three dollars, fifty-four cents, 
on demand, with interest after three months. 

Attest, TmoOof TeHimony. Joel Trustt. 

Geneva^ Soft 18, 1828. — ^For value received, I promise to pay 
to O. Ry or bearer, dollars cents, six months 

after date. RsuBcir Pencii.. 

■ 

Ab. UL By two persons, 

BQlfort, Sept 18, 1828. — ^For value received, ire, jointly and 

severally, promise to pay to C. D., or order, dollars 

cents, on demand, with interest Alden Faithfui- 

Attest, (^d Hale. James Fairpacb. 

X0.IF. J^oUtoaBank. 

Ninety days after date, we, jointly and severally, pnmiise to 
pay the President, Directors and Company of the 

at their office of discount and deposit in Burlington, si< 
hundred dollars, for value received. Peter Careless^ 

Bwiingiotif August 8, 1831. ^ Oliver Scovsil 



4. OF BONDS. 

A Bona tnih a Condition from one to another, 
KNOW all men by these presents, that I, C. D. of &c. in 
the county of &c. am held and firmly bound to £. F. of d^c. in 
two hundred dollars, to be paid to the said £. F. or his certain 
attorney, his executors, administrators, or assigns, to which 
payment, well and truly to be made, I bind myself, my heirs, 
my executors and administrators, firmly by these presents. 

Sealed with my seaL Dated the eleventh day of in the 

year of our Lord one thousand eight hundred and twenty- two. 
The condition of this obligation is such, that if the above 
bound C. D., his heirs, executors or administrators, do and shall 
well and truly pay, or cause to be paid unto the above named 
E. F., his executors, administrators or assigns, the full sum of 
two hundred dollars, with legal interest for the same, on or be- 
fore the eleventli day of . next ensuing the date hereof: 
then this obligation to be void, or otherwise to remain in fuU 
force and virtue. 
Signed, fye, 

A Condition qf a Counter Bond, or Bond of Indemnity, isiftere 
one man becomes bound for another. 
THE condition of this obligation is such, that whereas the 
above named A. B., at the special instance and request, and-ftir 



tf^ 



or ORDERS. I6S 

tbe ovlyvmtpeT debt of .the aBove bound C. D., together with 
tiie said U. D^ isy^aiid by one bond or obli^tion bearing equal 
date with the obligation above written, held and firmly bound 
unto E. F. of &c. in the penal aum of dollars, condi- 
tioned for the payment of the sum of &c. with legal interest 

for the same, on or before the diiy of next 

ensuing the date of the said in part recited obligation, as in and 
by the said in part recited bond, with the condition thereunder 
written, may more fully appear : If, therefore, the said C. D , 
his heirs, executors or administrators, do and shall well and 
truljr pay or cause to be paid unto the said £. F^ his executors, 
adnunistratoTs, or assigns, the said sum of &c. with legal inter- 
est of the same, on the said day of &c. next ensuing 

the date of the said in part recited obligation, according to the 
true intent and meaning, and in full discharge and satisfaction 
of the said in part recited bond or obligation: then &c. other- 
wise &c. 



6. OF RECEIPTS. 
Ab./. 

CanaaHf Seat 19, 1824, Itcceived of Mr. Durance MUy^ 
ten dollars in full of all accounts. Jamss Je wett. 

Ab. //. ) 

RigaU, Sept. 19, 1834. Received of Mr. James JeweU^ five 
dollars in full of all accounts. Duuancb Adijst. 

Ab. HL Receipt for on endorsement an a note, 

Buffaioy Stjd, 19, 1834. Received of Mr. Simpson Eastly (by 
the hand of Titus Trusty), sixteen dollars twenty-five cents, which 
is endorsed on his note of June 3, 1820. Peter Careful. 

Ab. /F» A receipt for money received on account. 

Mount. Hopcj Sqi, 10, 1824. Received of Mr. Orland Lan- 
dike, fifty dollars on account Eldro £ij)Riif6£. 

Ab. V. Recent for interest due on a bond. 

Received this day of ^ — of Mr. A. B. the sum of 

five pounds in fUl of one year's interest of 100 pounds due to 

me on the day .of— last, on bond from the said 

A. B., I say received, By me, C. D. 

6. OF ORDERS. 

Ab. /. 

M", Stephen Burrows^ — Sir, 

For value received, pay to A. B. ten dollars, and place the 
same to my account Aldbst (ShovoBf 

mimot, &^ 16, 1825^ 
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<M. IK 

For ^allie leceived, pay G. R. eigbti^^cfiir otwte, ud tin ivtth 
your receipt shall be ]n:>ur dlaehaargv^ from aie* 

TV JUK Havuif Bottom. J^amt- CMJ&oitfiKr 



7. OF DEEDS. 
M.L A Wdrrantee Bftd, 

KiroW ALL MTW BY THESE PRESEWTS, Th«t I, baSC SlKW, 

of Bridgewater, in the County of Windsor «md State of Ter»- 
mont, ffendeman, for and in consideration c^ one hitndred and 
fifty doUars and forty-five cents, paid to me by Bamnel Pendfe^ 
ton, of Woodstock, in the County oT Windsor, and BfxAi^ of 
Vermont, yeoman, the receipt whereof I do hereby acinowl*. 
edge, do hereby give, grant, sell and convey to the said* tSamwd 
Pendleton, his heirs and assigns, a certain tract and parcel of 
land, bounded as follows, viz. 

[Here insert the boundsy togtlker wUh all the privileges and 
appurtenances tkereuiUo hdoft^ngJ] 

To have and to hold the same unto the said Samuel PenAe* 
ton, his heirs and assigns, to his and their use and behoof for- 
ever. And I do covenant with the said Samuel Pfenffleton, his 
heirs and assigns, that I am lawfully seized in fee of the proob- 
isea, that they are free of all incomirances^ and that I wiU war- 
rant and defend the same to the said. Samoel Pendletton* bia 
heirs and assigns forever, against the lawful claims and demands 
of all. persons. 

In witness whereof, I hereunto set my hand and seal, this 

day of in the year of our Lord one thousand 

eight hundred and twenty. Isaac Snow. ( ) 

Signed, sealed^ and delivered} 
in presence of J 

B. S. R. N. 

KirOW ALL MEN BT THESE PRBSENTft^ That I, A% Biy of^ &C^ 

in consideration of the sum of doHarsj to- me paid by 

C. B. of, &C., the receipt whereof I do hereby acknowledge^ 
have remised, released, and fb rcf v er q uitclaimed, and do by these 
presents remit, release, ard fivever quitclaim unto the said 
C. D., his heirs and assigns forever, \Hert insert ike premises^l 
To have and to hold the same, together with all the privi}^0e» 
and a^urtenances tnereunto belonging, to him the said C. I)., 
his heirs and assigns fbrever. 
Bi vf&ness, ifo. 
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JVb. m. Mortgage Deed. 

Know jl'll "Men bt these presents, That I, Simon Peters, 

t)f in the county of in the State of Black- 

smitii, in consideTation of dollars cents, paid by 

Elvin Fairface, of in the county of in the State 

of Shoemaker, the receipt whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface, his heirs and assigns, a certain tract and parcel 
of land, bounded as follows, viz. \llere insert the hounds, together 
with all the vriviltgea and appurtenances thereunto belonging,'] 
To have and to hold the afore granted premises to the said 
Elvin Fairface, his heirs and assigns, to his and their use and 
behoof forever. And I do covenant with the said Elvin Fair- 
face, his heirs and assigns, that I am lawfully seized in fee of 
'the afore granted premises : That they are free of all incum- 
brances: That I have good right to sell and convey the same 
to the said Elvin Fairface : And that I will warrant and defend 
tlie same premises to the said Elvin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
Provided nevertheless, That if I, the said Simon Peters, my 
heirs, executors, or administrators, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 

assigns, the full and just sum of dollars z cents, on or 

before the day of which will be in the year of our 

Lord eighteen hundred and , with lawful interest for the 

same until paid, then this deed, as also a certain bond \pr note, 
as the case may 6e], bearing even date witli these presents, 
given by me to the said Fairface, conditioned to pay the same 
sum and interest at the time aforesaid, shall be void, otherwise 
to remain in full force and virtue. In witness whereof, I, the 
said Simon, and Sarah my wife, in token that she relin- 
quishes Till her right to dower or alimony in and to the above 

described premises, hereunto set our hands and seals, this 

day of in the year of our Lord one thousand eight hundred 

and twenty -five. 

Simon Peters, O 

Si^ed, sealed, and delivered^ \ Sarah Peters, O 

m presence of \ 

R. T. W. A. 



8. OF AN INDENTURE. 

A common Indenture to hind an Apprentice. 

THIS Indenture toitneise^ That A. B. of, &c. hath put and 
(;laced, and by these presents doth put and bind oat hie son 



m^ 
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and 



Stf^nedy »taUdy and deUveredy ? 
tnpreMence qf $ 






C. D., and he, th^ said C. D^ doth hereby put, place and bind 
out himself as an apprentice to R. P. to learn the art, trade, 

or mystery of . The said C. D. after the manner of an 

apprentice, to dwell with and serve the said R. P. from the 

day of the date hereof, until the day of which will 

be in the year of our Lord one thousand eight hundred and 
— at which time the said apprentice, if he should be living, 
will be twenty-one years of age. During which term or time 
the said apprentice his said master well and faithfully shall 
serve ; his secrets keep, and his lawfhl commands every where, 
and at all times, readily obey. He shall do no damage to his 
said master, nor wilfully suffer any to be done by others ; and 
if any to his knowledge be intended, he shall give his master 
seasonable notice thereof. He shall not waste the goods of 
his said master, nor lend them i^ilawfully to any; at cards, 
dice, or. any unlawful game he shall not play ; fornication he 
shall not commit, nor matrimony contract, during the said term : 
taverns,'ale-houses, or places of gaming, he shall not haunt or 
frequent: From the service of his said master he shall not 
absent himself; but in all things, and at all times, he shall 
carry and behave himself as a good and faithful apjHrentice 
ought, during the whole time or t^m aforesaid. 

And the said R. P. on his part, doth hereby promise, cove- 
nant and agree to teach and instruct the said apprentice, or 
cause him to be taught and instructed in the art, trade, or call- 
ing of a by the best way or means he can, and also teach 

and instruct the said apprentice, or cause him to be taught and 
instructed to read, write, and cipher as far as the Rule of Three, 
if tiie said apprentice be capable to learn, and shall well and 
faithfully fina and provide for the said apprentice, good and 
sufficient meat, drink, clothing, lodging and other necessaries 4 

fit and convenient for such an apprentice, during the term 
aforesaid, and at the expiration thereof, shall give unto the said 
apprentice two suits of wearing apparel, one suitable for thtt 
Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto inter- 
changeably set their hands and seals, this said day of 

- in the year of our Lord one thousand eight hundred 
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